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Abstract 
 My thesis is that human capital has been important to growth, but has had 
differential impact in three areas: Sub-Sharan Africa; Asia; and Latin America. I 
estimated three regional models to determine the impact of human capital on the growth 
of gross domestic product (GDP) per capita. Each model was estimated using the pooled 
OLS approach with a sample of 10 countries within each region. I make use of data from 
the Penn World Table- international comparisons of production data bank. I found that 
only the African region had statistically significant coefficients for both physical and 
human capital. For the Asian and the Latin American regions, only the coefficient for 
physical capital was significant. In addition, I tested three pairs of regions for differences. 
The result was that all three coefficients differ significantly between the African and 
Asian regions, between the African and the Latin American regions and between Asia 
and Latin America. I also tested the African model for returns to scale and found as 
expected evidence supporting increasing returns to scale. 
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I. INTRODUCTION  
 
How important has human capital been to growth in developing nations? My 
thesis is that human capital has been important to growth and development, but has had 
differential impact on three areas: Sub-Sharan Africa; Asia; and Latin America. In 
pursuing this research I consider how endogenous accumulation as suggested by a new 
growth theory influences growth. Secondly, I consider how endogenous accumulation is 
related to human capital and examine human capital components such as labor skills and 
knowledge—comparing physical and human capital. Some studies have indicated 
conflicting evidence concerning the impact of the human capital. However, there have 
been few studies done on how human capital impacts economic growth differently among 
regions or addressing how to understand education as a component of human capital. 
These concerns are what motivated this thesis. I address this evidence later in the review 
of literature. The approach here is to estimate a simple model of endogenous growth.  
In the broader sense, it is critical to investigate the controversy related to how 
human capital contributes to economic growth. In fact, there is theoretical controversy 
about legitimacy of the human capital. Yet the concept has been debated and used to 
guide policies for growth and development. This leaves one to wonder how the theory of 
human capital is incorporated in growth theory as well as how it has influenced growth in 
selected developing regions (Sub-Sahara Africa; Asia; and Latin America). The thesis 
also investigates how human capital has been useful as a theoretical and policy tool for 
growth and development. 
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In addition, the thesis examined how the characteristics of the three regions 
impact on how human capital manifests itself.  My procedures included: a review the 
theoretical and empirical literature; development of a theoretical and econometric model; 
collection, assessment and preparation of a data set; estimation and evaluation of the 
model by using pooled ordinary least squares; and development of suggestions for both 
economic policy and recommendations for future research. At the onset I anticipated that 
my thesis would be validated by my investigation and that I would find a positive 
relationship between the human capital inputs and economic growth that differed among 
three areas: Sub-Sharan Africa; Asia; and Latin America.  
Background: 
 
My approach requires the incorporation of human capital theory into growth 
theory.  To understand the current research on this fusion of ideas, some historical 
background is required on the development of the human capital concept— by providing 
a broad outline.  In a working paper reviewing human capital theory and its origins, Le, 
Gibson, and Oxley noted several references that used concepts that were forerunners of 
human capital as we view it today.  These references included Petty, Smith and Farr.1  In 
addition, Marx provided comments on a concept related to human capital. This surfaces 
when Marx criticizes a notion similar to the human capital when he addresses what he 
calls insane forms of interest bearing capital.2 Although elements of contemporary human 
                                                          
1Trinh Le, John Gibson and Les Oxley, “Measures of Human Capital: A Review of the 
Literature, “Working Paper New Zealand Treasury, (2005): 1. 
2Karl Marx (Frederick Engels, Ed.), Capital - a Critique of Political Economy 
(Unabridged) - the Process of Capitalist Production as a Whole, 1967 English edition. 
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capital theory were present in the writings of the classical economists, they did not 
systematically use them. Even some prominent neoclassicals did not use them directly in 
a practical analysis.3 
Robert J. Barro, and Jong Wha Lee summarize the formation and importance of 
the human capital to economic growth: 
Many observers have emphasized the crucial importance of human capital, 
particularly as attained through education, to economic progress (Lucas, 1988; 
Mankiw et al., 1992). An abundance of well-educated people goes along with a 
high level of labor productivity. It also implies larger numbers of more skilled 
workers and greater ability to absorb advanced technology from developed 
countries. The level and distribution of educational attainment also influence 
social outcomes, such as child mortality, fertility, education of children, and 
income distribution (see for example Barro and Lee, 1994; Breierova and Duflo, 
2004; Cutler et al., 2006; de Gregorio and Lee, 2002).4 
 
 The education based approach which I discussed in more detail later estimates 
human capital by measuring such education output indicators as literacy rates, enrollment 
rates, dropout rates, repetition rates, average years of schooling in the population, and test 
scores.5 
 To start, I provide an overview of the three regions by showing a graph of the 
growth rates of the three regions. (Exhibit 1.) The details of the sample are discussed later 
in the paper. For instance, if one examines the annual growth rate of real GDP (Gross 
Domestic Product) per capita over the 30 years, one finds that it has varied over time. As 
you can see in Exhibit 1 the average annual rate of growth for all three regions 
                                                          
First published in 1867 in German ed., 3 vols. vol. 3 (New York, NY: International 
Publishers, 1967), 465. 
3Irvin Sobel, “The Human Capital Revolution in Economic Development: Its Current 
History and Status,” Comparative Education Review 22, no. 2 (Jun., 1978): 279. 
4Robert J. Barro, and Jong Wha Lee, “A new data set of educational attainment in the 
world, 1950–2010,” Journal of Development Economics 104 (2013): 184. 
5Le, Gibson and Oxley, 4-18.  
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represented by the dotted green line ranged from about – 3% to 7% except for one year 
where the growth rate was 18%. The three regions mostly exhibited positive growth that 
varied over the period. The growth rates for the three regions moved in a common pattern 
and the line-graphs of their growth rates intertwined. No one region appeared to be 
consistently high or low relative to the rest.  The exhibit also shows slight dips in the 
early 1990s and dramatic increases in the rate of growth in one of the Asian countries.  
Investigation of the data, revealed that it was the behavior of Kuwait that was 
responsible. Perhaps, it reflected the Kuwaiti recovery after the Gulf War.   
Exhibit 1. 
 
 
 Exhibit 1 raises many questions. One of the questions is how can these patterns 
can be interpreted?  The answer depends on the theoretical lens used. This requires us to 
examine some of the possible theoretical explanations. Explanations of growth vary over 
time.  It is necessary to place endogenous growth theory and human capital theory in the 
5 
 
context of the larger developments of selected schools of thought.  Based on the review 
of literature of growth theory, one finds that the growth theory has evolved over time.  
 In fact, these different schools of thought have influenced each other. One of the 
more recent lines of development starts with Harrod-Domar, Solow-Swan, and ultimately 
leads to endogenous growth theory.  Endogenous growth theory was pioneered by 
Romer-Lucas-Rebelo. The Solow-Swan, and Romer-Lucas-Rebelo models are 
considered mainstream.  
 Although, all the models concern growth they have differences in what they 
emphasize. The main concern of the mainstream is with maximization of consumer 
welfare in the long run. Marxists are concerned with how class struggle affects the 
accumulation of capital which manifests as growth punctuated by periodic crises. The 
Post-Keynesian are concerned with keeping the aggregate demand at a level that would 
continuously generate a full employment economy with the government intervention if is 
necessary.  
The main interest of this thesis is how human capital has contributed to growth.  
However, this relationship can only be studied in the context of theories of economic 
growth.  Therefore, I consider briefly an examination of how growth theory developed to 
the point where human capital was incorporated as an explicit input.  New growth theory 
(endogenous growth theory) is the most recent development in this area. The history of 
growth theory has been summarized by several economists. Solow (developer of the 
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neoclassical growth model) notes three periods of development which were first 
pioneered by Harrod (1948) and Domar (1947).6 
Historical Context: 
One of components of growth theory that was added in 1950s was human capital 
theory. In the 1960s, three agencies that helped foster the use of human capital theory in 
the context of growth were the OECD, UNESCO, and USAID. Others followed: 
foundations and the World Bank.7 For instance, a report prepared by Riel Miller of the 
Organization for Economic Co-operation and Development (OECD) provided an 
overview of human capital theory. They indicated that Human Capital theory was: 
Launched in the late 1950s and early 1960s by Schultz, Becker and Mincer, the 
first generation of  human capital theory reached its apogee by 1970 (Blaug, 
1985). The second generation worked hard throughout the 1970s to demolish 
much of the first generation’s optimistic and perhaps simplistic verification that 
investment in human capital does pay off because the correlation between years of 
schooling or on–the-job training and income demonstrates that there is a positive 
rate of return. Recently, a new series of studies have once again applied rate-of-
return analysis to the assessment of human capital, providing grounds for what 
might be called a third generation of human capital analysis.8 
 
 Miller’s study did not clearly identify who was categorized in the second wave.  
They implicitly assign what they call recent studies to the third wave.  These studies 
include such names as:  Bishop, Brown, Card and Kruger, Couch; Hutchens; Jorgenson 
and Fraumeni; Kaestner and Solnik; Kiker and Mendes de Oliveira; Lafleur; Lang; Low 
and Ormiston; McMahon; Nollen and Gaertner; and Prais.    
                                                          
6 Robert M. Solow, “Perspective on growth theory,” The Journal of Economic 
Perspectives 8, no. 1 (Winter 1994): 45. 
7 Sobel, 283. 
8Riel Miller, “Measuring what people know: human capital accounting for the knowledge 
economy” The Organization for Economic Co-operation and Development (Paris, 
France: OECD, 1996), 19. 
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 Someone else who observed a similar scheme in the development of Human 
capital theory is Carnoy (1977). He noted that the concept of education as an input in 
production emerged systematically during the 1950s.  He identified a first wave of 
empirical work that included researchers such as Schultz, and Denison. This wave was 
seen as establishing education as a factor of production (Human Capital). Carnoy sees 
research by Hansen, Becker and Hanoch, Blaug, Carnoy and Gounden as tied to the 
second wave of research in this area. This wave focused on the relationship between 
education and productivity.9 Carnoy implies a third wave but does not explicitly identify 
it.  In his opening observations, he identifies several phases by the types of questions they 
asked.  Overall, he implies three eras or waves.  In his view the implied purpose of the 
third wave is the role of education in the distribution of income.  The work of Bowles and 
Gintis would fall into this category.    
 Another study by Irvin Sobel (1978) indicated that the origins or true motivation 
for the concept of human capital varied. He later emphasized that the concept emerged 
out of the attempt to facilitate development of third world countries that began in the 
1950s.  It also attempted to assess and guide the so called rate-of-economic-growth 
contest between the United States, other Western economies, and the USSR (concerns 
about American education resulting from the early Russian space success of Sputnik) and 
among many other countries attempts to maximize rates of economic development.10 
As indicated by much of the literature reviewed here, human capital theory 
emerged in a more developed form during the later period of dominance of the Solow 
                                                          
9 M. Carnoy, “Education and Economic Development: the First Generation,” Economic 
Development and Cultural Change 25 (suppl.) (1977): 428. 
10 Sobel, 279. 
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growth model.  The Solow model dominated from the 50s to the 80s.  Features of what 
would become the modern version of human capital theory were rediscovered in the late 
50s and underwent more systematic development by the neoclassical economists.  In an 
effort to improve the Solow model, human capital was included in what was called an 
augmented Solow model and later variations became endogenous growth theory. 
Specifically, work such as that of Robert Solow (1956), Swan (1956), Jacob Mincer 
(1958), Theodore W. Schultz (1961), Gary S. Becker (1962; 1964).11 
As the consequence of the a fusion between the human capital theory and the  
growth models mentioned above, it is necessary to discuss in more depth the Solow 
model and similar models. 
Later, more of modern human capital theory was incorporated into growth theory 
either implicitly or explicitly by the following theorists; Romer (1986), Lucas (1988), and 
Rebelo (1991). They placed more emphasis on the concept of either knowledge or 
embodiment in human capital as its contribution to economic growth. Their theory 
became known as new growth theory or endogenous growth theory.  Whereas the old 
growth theory can only explain sustained per capita growth by exogenous technological 
change, new growth theory explains how per capita growth can be maintained without 
relying on exogenous technological change.12 These models theoretically invoke 
endogenous innovation, technology spillover effect or externalities in addition to human 
                                                          
11See Balogh for details of each contribution. Balint Balogh “How to measure human 
capital: A short review” Network Intelligence Studies1, no 1 (2013): 21.; Robert Solow, 
“Perspective on growth theory,” The Journal of Economic Perspectives8, no. 1 (1994): 
45; and Barro Robert Determinants of Economic Growth, A Cross-Country Empirical 
Study, (Cambridge, Massachusetts, London, England 1998).  
12 Olivier Blanchard and David R. Johnson, Macroeconomics 6th edition, (Boston, MA:  
Pearson, 2012), 244. 
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capital. Of course, there were many similar models and/or empirical studies, after these 
early developments. 
Next, consider a selected review of literature to give a further understanding of 
the concept of human capital and how it impacts on economic growth. This section also 
includes reference to work on developed economies although the primary goal of this 
thesis is to focus on three regions of developing economies. By doing so, it highlights the 
problem of data availability that developing’ economies faced. 
II. REVIEW OF LITERATURE 
 
Theoretical Literature: 
 
This section is intended to review some of the early and later more notable 
literature on the impact of human capital on economic growth in both developed and 
developing nations. Thus far, a vast existing empirical literature has focused on the use of 
educational attainment (years of schooling) and the quality of such to develop 
measurement indexes or a proxies for human capital.  
Human capital theory and endogenous growth 
 
Different authors have conceived of human capital in a variety of ways. This 
section reviews several definitions of human capital and discusses how it is incorporated 
into endogenous growth theory. Below are several examples of how people have 
conceptualized human capital. 
10 
 
Robert E. Lucas (1988) defines an individual’s human capital as “…general skill 
level, so that a worker with  human capital h(t) is the productive equivalent to two 
workers with ½ h(t) each, or a half-time worker with 2h(t).”13 He further stated “The 
theory of human capital focuses on the fact that the way an individual allocates his time 
over various activities in the current period affects his productivity, or his h (t) level, in 
future periods.”14 This to say, the composition of today’s production affects future level 
of human capital.   
According to Le, Gibson, and Oxley who cited OECD (2001) research, Laroche et 
al (1999), the concept of human capital is broadly defined as “. . . the knowledge, skills, 
competencies and attributes embodied in individuals that facilitate the creation of 
personal, social and economic well-being as well as innate abilities.”15 
Tatyana P. Soubbotina of The World Bank Washington, D.C., defines capital as 
“…a stock of wealth used to produce goods and services.” The author adds that, “. . . 
most often, by capital people mean physical capital: buildings, machines, technical 
equipment, stocks of raw materials and goods.” They also define human capital as 
“People’s abilities, knowledge, and skills….”16 
                                                          
13Robert E. Lucas, “On the Mechanics of Economic Development,” Journal of Monetary 
Economics 22 (1988): 17. 
14Lucas, 17. 
15 Le, Gibson, and Oxley, 2. 
16Tatyana P. Soubbotina, Beyond Economic Growth: An Introduction to Sustainable 
Development, Second Edition. The International Bank for Reconstruction and 
Development/WBI Learning Resources Series. (The World Bank Washington, D.C. 2004), 
Ch. 7, 43.    
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Solow Model 
In my interpretation, Solow’s model of growth represented the initiation of the 
second period in the development mainstream growth theory.17  Solow‘s work became 
the basis for the neoclassical growth model. It overshadowed other theories for thirty 
years.18 With the rise of endogenous growth theory, the neoclassical model became 
known as old growth theory. Romer in his initial article pioneering new growth theory 
cited Ramsey (1928), Cass (1965), and Koopmans (1965) as providing the basis for the 
concave per capita production function of the then prevailing growth model (I interpret 
this as the neoclassical model).19 
Later, Grossman and Helpman emphasized Romer’s observation that suggested 
two empirical inconsistencies of the Solow model:  first, the data showed that developed 
countries have continuously sustained their economic growth per capita contrary to the 
expectations of neoclassical model; and second, the notion of that countries would 
converge was not consistent with the data.20 In addition, Barro pointed to an 
inconsistency related to one of the issues that just noted. The Solow model predicted that 
that growth per capital would cease when no technological progress occurred. This was 
empirically inconsistent since evidence indicated that growth per capital had been 
                                                          
17 G. K. Shaw, “Policy Implications of Endogenous Growth Theory,” The Economic 
Journal 102 (May, 1992):  611. 
18 Rudiger Dornbusch, Stanley Fisher, Richard Startz, Macroeconomics 10th edition (New 
York, NY, McGraw-Hill Irwin, 2007), 78. 
19Paul M. Romer, “Increasing Returns and Long-Run Growth,” The Journal of Political 
Economy 94, no. 5 (1986): 1002. 
20 Gene M. Grossman, and Elhanan Helpman, “Endogenous Innovation in the Theory of 
Growth,” The Journal of Economic Perspectives 8, no. 1 (Winter, 1994): 27. 
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persistent.21 Coates noted the importance of the Solow’s model for explaining growth 
differences but assessed it was weak because it could not explain technical progress.22 
 
Solow model and production function: 
 
Solow refers to the general production function with neutral technological change 
in section 6 of his 1956 paper.23 It takes the form below: 
),()( LKFtAY   
He then works out differential equations based on a Cobb-Douglas specification 
for a general production function. An altered version of the model has been called the 
augmented Solow model.  This model will be discussed later.  In order to compare the 
behavior of the Solow model to the augmented Solow model. It would be useful to have 
an equation for per capita growth. However, Solow in his 1956 paper does not provide 
this, but Dornbusch, Fischer, and Startz do.24 Their implied output growth per capita 
takes the form below: 
k
k
A
A
y
y 




  
With this equation technology is assumed not to change as the capital labor ratio 
changes. However, in the Solow model the capital labor ratio ceases to change when a 
                                                          
21 Robert J. Barro, Determinants of Economic Growth: A Cross-Country Empirical Study 
(Cambridge: Massachusetts, The MIT Press, 1998), 3. 
22 David Coates, “Why Growth Rates Differ,” New Political Economy 4, no. 1 (1999):79. 
23 Robert M. Solow, “A Contribution to the Theory of Economic Growth,” The Quarterly 
Journal of Economics, 70, no. 1 (Feb. 1956): 85.  
24Rudiger Dornbusch, Stanley Fisher, Richard Startz, Macroeconomics 9th edition (New 
York, NY, McGraw-Hill Irwin, 2004): 70. 
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steady state condition is achieved due to diminishing marginal returns to capital. As result 
in the absence of exogenous technological change, the growth of per capita income stops.  
The modified Solow model and Endogenous growth theory 
 
As a result of these weaknesses, various new theories were developed. The first 
theory addressed here is endogenous growth theory.  The first major contributors to the 
new approach are often cited as Romer (1986), Lucas (1988), and Rebelo (1991).25 
Another reaction to the weaknesses was to modify Solow’s model which Snowdon and 
Vane (2005) called the augmented Solow model. The Augmented Solow model 
considered has two features to be noted: first it incorporates an exogenous human capital 
input; and second it is not considered an endogenous model. A positive outcome of this 
model is that it does help explain the differences in economic growth, while the downside 
is that it does not explain the persistence of economic growth. Snowdon and Vane 
represented the Mankiw, Romer, and Weil’s model as modified Solow model with the 
equation below:26 
                                                          
25 Robert J. Barro, “Government Spending in a Simple Model of Endogenous Growth,” 
The Journal of Political Economy 98, no. 5, pt. 2 (1990): S 103; and Howard Pack, 
“Endogenous Growth Theory: Intellectual Appeal and Empirical Shortcomings,” Journal 
of Economic Perspectives 8, no. 1 (1994): 55-56. 
26 Brian Snowdon, and Howard R. Vane, Modern Macroeconomics – Its Origins, 
Development, and Current State (Northampton, MA: Edward Elgar, 2005), 632-33. See 
Snowdon and Vane for a more detailed discussion of the Mankiw, Romer and Weil 
model. Mankiw, Romer and Weil actually present their model slightly differently than the 
interpretation of Snowdon and Vane.  See N. Gregory Mankiw, David Romer and David 
N. Weil. “A Contribution to the Empirics of Economic Growth,” The Quarterly Journal 
of Economics 107, no. 2 (May 1992): 416. 
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 
1
        and + <1
Where:
 Aggregate ouput
K= Stock of physical capital 
H= Stock of Human Capital 
AL= The labor measured in efficient units 
          (measures of the quantity of labor and
 
Y K H AL
Y
    
 


          productivity of labor given the current technology)
+ 1   the constant of returns to scale to all factors.
+ <1   the diminshing returns to "broad capital."
 
 
 

 
In his critique of endogenous model however, Fine identified the production of 
the human capital as one of several features of the model that resulted in endogenous 
increases in productivity. Specifically, other features that contributed to productivity 
were:  constant returns to scale to the firm that combined with the positive externalities; 
and/or increasing to returns to scale whether within the production function or produced 
by R&D.27 
One finds that there is an overwhelmingly amount of research regarding both the 
development of the concept of the human capital, endogenous growth theory, and their 
inter-relationship. Fine noted that as many as 1000 articles have been written on 
endogenous growth theory.28 It is impossible to review them all in a Master’s thesis. 
Thus, this thesis only covered some of the highlights.  One researcher in 2004 noted that 
endogenous growth theory had become dominant in growth theory modeling at that 
                                                          
27Ben Fine, “Critical Survey—Endogenous growth theory: a critical assessment,” 
Cambridge Journal of Economics (2000): 246. 
28Fine, “Critical Survey—Endogenous growth theory…,” 246. 
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time.29 Herrera points out one of the important features of endogenous growth theory. He 
stated that “From the neoclassical point of view, the endogenization of technical progress 
means that the latter results from decisional behaviors on the part of private agents, which 
are motivated by profit and reacting to the market’s incentives.”30 
 However, the more recent developments have been incorporated in human capital 
theory, and examples of these are noted here. For instance, some of the early 1990s’ 
research on human capital and its role in economic growth was done by: Barro (1991-4); 
Rebelo (1991); Mankiw, Romer, and Weil (1992); and Benhabib, and Spiegel (1994). 
These were among the early studies that used cross-country regression to estimate growth 
models based on endogenous growth theory. Endogenous growth models emerged earlier 
in the mid 1980’s.  It was pioneered by Romer (1986) followed by Lucas (1988).31 
Before discussion of the literature of 1990s (the era where many mainstream 
economists shifted their focus to the study of the human capital inputs that used cross-
sectional data sets of nations for empirical research), it is worth revisiting the earlier 
research that contributed to shaping many, including my views (Romer and Lucas). 
Romer was one of the first to consider human knowledge as the main contributor to 
growth.32 
Paul M. Romer’s (1986) model incorporates three important concepts: 
externalities, increasing returns in production of output, and decreasing returns in 
                                                          
29 Remy Herrera, “The Hidden Face of Endogenous Growth Theory: Analytical and 
Ideological Perspectives in the Era of Neoliberal Globalization,” Review of Radical 
Political Economics 38 (Spring, 2006): 243. 
30 Herrera, “The Hidden Face of Endogenous Growth Theory…,” 245. 
31Fine, “Critical Survey—Endogenous growth theory…,” 246. 
32 Barro, Determinants of Economic Growth: A Cross-Country…, 5. 
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production of new knowledge.33 Increasing returns to scale or returns to a single factor 
such as knowledge to one firm would result in a tendency toward large monopolies.  
However, the existence of externalities allows competition to be maintained. Thus, his 
externality assumption is crucial for the existence of a potential competitive equilibrium. 
In this context, the private firm experiences diminishing returns in the production 
of knowledge.  However, knowledge is assimilated by other firms as a positive 
externality.  In turn, the other firms, as a group, experience increasing returns to 
knowledge in the production of output.  Externalities provide the link between the 
diminishing returns in the production of knowledge by the private firm and the increasing 
returns to knowledge in the production of output by all other firms as a group.  The 
research is used to produce knowledge. The assumption of the externalities helps Romer 
to further demonstrate a competitive equilibrium with endogenous technological 
change.34 This differed from the Solow based models that assumed diminishing returns to 
capital and constant returns to scale.35 Hence, in the process of developing the model, 
Romer realized that “… growth rates can be increasing over time, the effects of small 
                                                          
33Paul M. Romer, “Increasing Returns and Long-Run Growth,” The Journal of Political 
Economy 94, no. 5 (Oct., 1986): 1003-4. 
34Romer argues that the marginal product of knowledge may be increasing continuously.  
This could imply that he viewed increasing return to capital as possible. Romer, (1986): 
1003; and Dornbusch, Fischer and Startz (DFS) interpret Romer’s knowledge as a form 
of capital.  Dornbusch, Fischer and Startz, 10th 2008, 82. 
35DFS interpret endogenous growth as having constant returns to capital.  This seems to 
be different from how DFS interpret endogenous growth. Dornbusch, Fischer and Startz, 
2008, 82; and Snowdon and Vane, 626. 
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disturbances can be amplified by the actions of private agents, and large countries may be 
always growing faster than small countries.”36 
Romer stated how his model was different from the Solow model. The Solow 
model relied on continuous change in technology, saving preferences and/or population 
growth from exogenous sources to generate continuous growth in per capita income.37 If 
these factors did not change per capita income growth would go to zero.  To show the 
differences he treated preferences and the technology as stationary over time and 
identical among countries.  He also held the population constant. Thus, by eliminating the 
sources of growth in the Solow model he could starkly illustrate a new source of growth 
that could be both continuous and endogenous.38 
However, the production of the physical capital has a constant marginal cost of 
output unlike the production of the new knowledge which exhibits diminishing returns to 
research technology. (i. e. the marginal product of research and development is 
decreasing). Romer further argues that the creation of new knowledge or an investment 
by one firm will have benefit to others. In his view, new knowledge produced by one firm 
benefits other firms (because a new idea is easily emulated by other firms) since it 
eliminates their cost of developing the idea. (This is what is called a positive externality).  
 The second pioneer that influenced my approach is that of Lucas (1988) because 
he extended Romer’s model.  Romer used the term knowledge to refer to a human 
capital. Romer’s occasionally uses the idea of human capital in his work but he did not 
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use it as had Lucas. Lucas introduced human capital explicitly into his model, which 
includes both “…the way human capital level affects current production and the way 
current time allocation affects the accumulation of human capital.”39 However, Lucas 
focuses on three models: one that uses physical capital accumulation with respect to a 
change in technology, a second that uses human capital accumulation through schooling; 
and a third that uses human capital accumulation through learning –by-doing model.40 He 
emphases both the measurement of human capital and accumulation through schooling 
and through learning-by-doing.  
 Lucas addressed two types of capital; physical (used in the production process) 
and human capital (enhances labor and used in production process).  
He used technology to mean its level effect and rate of change unlike neoclassical 
model –which assumes that variation across countries are determined by the income 
inequality and equality in growth rates. In addition, Lucas pointed out that because of 
learning-by-doing that human capital can be endogenously determined (an individual 
who invests more in skills experiences an increase in returns) and exogenously (social 
output changes due to the spillover in their knowledge).  
 The next researcher who influenced my approach is Sergio Rebelo (1991). He 
provided an interesting explanation for cross countries differences. Rebelo’s theoretical 
model suggested that economic policy was a key determinant of cross country differences 
in growth.  One of his models, an AK model is considered by some economists to be the 
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simplest of endogenous growth models.41 However, for Rebelo the model was specified 
as AZ where A represented a positive constant and Z a composite of both physical and 
human capital.42 This research suggested that regional differences in growth could be 
influenced by policy differences which could be useful for my approach. Mathematically, 
Rebelo’s AK model is expressed below: 
t 
:
 total output.
A = a positive constant
Z  a composite input composed of human and 
            physical capital in year t.
tY AZ
Where
Y



 
 His policy analysis using his long-run growth model focused on cross-country 
differences in government policies. This approach enables an examination of the 
determinants of the heterogeneity of growth. Hence, Rebelo’s policy analysis addresses 
specifically how tax rates and protection of property rights affect growth.43 He also 
suggests that income tax policy is a major factor influencing economic growth. His 
position asserts that higher taxes lead to less accumulation and growth.   
 Further, Rebelo also used Romer’s endogenous growth model but instead of 
increasing returns to scale, he used constant returns to scale.  He indicated that 
endogenous growth could be generated in such a model if non-reproducible inputs were 
not used.  He argues that his approach is positive to the extent that they avoid the use of 
                                                          
41Brian Snowdon and Howard R. Vane Modern Macroeconomics. 626, Abel, Bernanke, 
and Croushore, Macroeconomics.233 
42 Sergio Rebelo, “Long-Run Policy Analysis and Long-Run Growth,” Journal of 
Political Economy 99, no. 3 June, 1991: 502. 
43 Rebelo, 500. 
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value judgments. This may mean that he does not try to argue that policy differences he 
hypothesized are optimal. He acknowledges that differences exist. The normative 
question about optimality in terms of consumer welfare is left aside.44 
The two central differences between Rebelo and Lucas’s technology within the 
model are: externalities and physical capital which is employed in the production of the 
human capital.45 Rebelo stated that “…in order for endogenous steady-state growth to be 
feasible, the technology to produce capital does not need to be linear but only constant 
returns to scale, that is, linearly homogenous.”46 In addition, Rebelo stated that: “One 
interesting new property is that the rate of growth is increasing in the total number of 
hours worked (both in the output sector and in the accumulation of human capital); that 
is, the model predicts that economies with hard-working agents will grow faster.”47 
 Rebelo’s model make clear that “. . . increasing returns and externalities are not 
necessary to generate endogenous growth.”48 
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Critique of human capital: Mark Blaug, Ben Fine, Pauline Rose, and Karl Marx 
More systematic critique of human capital is provided by Mark Blaug, Ben Fine, 
Pauline Rose, and Karl Marx below. 
Several economists have been critical about the concept of human capital and 
economic models. Blaug noted that the Marshall disagreed with the idea of viewing labor 
as a form of capital. Blaug asserted that “It will be noticed that Marshall had little 
sympathy with the Smithian doctrine that education and training can be regarded a type 
of investment in ‘human capital’ (see page 48 above).”49 
Fine noted that even the Blaug who is initially supportive of the concept later 
changes his views.  
In this respect, in converting, in the 1970s, from a 'True Believer' in human capital 
theory, and a leading practitioner himself, Blaug (1987) emphasises the influence 
of Bowles and Gintis (1976). They are perceived to have revealed that the social 
relations governing schooling have very little to do with a technical relation 
between inputs and outputs. Rather, Bowles and Gintis understand schools by 
analogy with mini-factories in which the social relations, of dominance, 
hierarchy, respect for authority, punctuality, etc., are replicated.50 
 
It should be noted that Blaug is a mainstream historian of economic thought. Ben 
Fine (2000) noted that new growth theory is based on methodological individualism in 
contrast to classical political economy in which social forces, structure and relations are 
endogenous. These such examples of the endogenous explanations are provided below: 
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Routledge, 2001), 158. 
 
22 
 
Smith’s emphasis on the interaction between a growing division of labour within 
the constraints imposed by extent of the market, and Marx’s theory of the 
accumulation of capital as the driving force behind productivity increase.51 
 
Fine indicated that endogenous growth theory “…has been linked to fiscal 
questions in which the government is either taken as a benevolent optimizer or an 
arbitrary tax authority.”52 This implies that the government policy becomes endogenous. 
The importance of this implication is that endogenous growth creates great conflicts of 
interest that result in some groups opposing growth. This result is not revealed by 
endogenous growth theory.  
Fine and Rose (2001) criticized the Post-Washington consensus and their support 
for the use of education as a proxy for human capital. This approach has long been 
supported by the World Bank as a way for a country to generate growth necessary and 
development. However, Fine and Rose suggested that: 
…human capital theory offers no insights on education as such from an analytical 
point of view, simply construing it as a chosen stream of (potential) costs and 
benefits. It leaves education, let alone the education system, as an unopened 
“black box’. However, by leaving education out of its analytical framework, it 
allows any number of factors affecting educational provision to be arbitrarily 
brought back in to promote and qualify theoretical, empirical and policy work.53 
 
 Fine (2004) argued that economics is invading other social sciences fields. “…it is 
potentially experiencing a revolutionary change, with economics colonizing the other 
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disciplines as never before…‘economic approach’ is extended to, all areas of life.”54 Fine 
added an example of what he means about economics colonizing other social science 
fields by pointing out such work as that of Gary Becker and with his use of the term 
human capital theory. He provides several of examples of the colonization process“…the 
new household economics, the economics of crime, the new political theory, the 
economics of addiction, and so on.”55  Furthermore, Fine pointed out specifically the 
work of Becker that gave rise to the concept of social capital— “…his generalization of 
personal capital (freely chosen experiences) which is itself a generalized form of human 
capital (which is confined to education and skills).”56 
 Fine indicated that Becker’s work of capitalism is “. . . unambiguously dependent 
upon the presence of labour power as a commodity which is exchanged against money 
(capital).”57  He notes that the capital analysis of Becker lacks both reference to money 
and labor power as a commodity. For “…Becker, anything that can yield a stream of 
utility either directly or indirectly becomes a form of capital.”58 
Marx made several comments on notions that would today would clearly be early 
components of human capital.  For instance, he calls this concept an insane form of 
interest bearing capital.    
We shall now consider labour-power in contrast to the capital of the national debt, 
where a large negative quantity appears as capital—just as interest-bearing 
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capital, in general, is the fountainhead, of all manner of insane forms, so that 
debts, for instance, can appear to the banker as commodities.59 
 
He continues:  
 
Wages are conceived here as interest, and therefore labour-power as the capital 
yielding this interest. The insanity of the capitalist mode of conception reaches its 
climax here, for instead of explaining the expansion of capital on the basis of the 
exploitation of labour-power, the matter is reversed and the productivity of 
labour-power is explained by attributing this mystical quality of interest-bearing 
capital to labour-power itself. 60 
 
He provides his objections: 
Unfortunately two disagreeably frustrating facts mar this thoughtless conception.  
In the first place, the laborer must work in order to obtain this interest.  In the 
second place, he cannot transform the capital-value of his labour – power into 
cash by transferring it.  Rather, the annual value of his labour-power is equal to 
his average annual wage, and what he has to give the buyer in return through his 
labour is this same value plus a surplus-value, i.e., the increment added by his 
labour. In a slave society, the laborer has a capital-value, namely, his purchase 
price.  And when he is hired out, the hirer must pay, in the first place, the interest 
on this purchase price, and, in addition, replace the annual wear and tear on the 
capital.61 
 
Empirical studies of human capital: 
 
Historically, much of the literature has taken three approaches to measuring 
human capital. These include: the cost-based approach, the income-based approach, and 
the education-based approach. Likewise, the literature uses three alternative approaches 
to measurement of human capital: the income-based approach (prospective method), the 
cost-based approach (retrospective method), and education-based indicators (integrated 
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approach). In this literature human capital is considered an input in the production of 
aggregate output or per capita GDP growth in many countries. 62 
According to Soubbotina’s elaboration, in recent years, many governments 
around the world, have demonstrated increased interest toward education as a means of 
increasing growth. Their goal has been to increase their national stocks of human capital. 
Particularly, those governments of developing nations who have devoted or spent a more 
significant share of their GDP on education in recent years than they did in 1980s. 
Although, the low-income nations share is low (3.3%) compared to both middle-income 
(4.8%) and high-income nations (5.4%).63 
 The next researcher who also influenced my approach is Robert J. Barro (1991).  
His empirical study examined the relationship among economic growth, fertility, and 
investment by using a cross section of 98 countries in the period 1960-1985. Barro’s 
empirical analysis uses school-enrollment rates (the education-based approach) as a way 
to measure human capital accumulation and its impact on the economy. According to his 
findings, “…for a given starting value of per capita GDP, a country’s subsequent growth 
rate is positively related to these measures of initial human capital.”64 
 Basically, Barro’s work involves reconstructed neoclassical-based models that 
incorporate diminishing returns to capital. Moreover, he points out that an implication of 
the neoclassical growth model is that “…if countries are similar with respect to structural 
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parameters and technology, then poor countries tend to grow faster than rich countries.”65 
He finds that countries with high human capital have low fertility rates and high ratios of 
physical investment rates to GDP.66 This implies that the levels of per capita income 
across countries will show convergence.  
An earlier study done by Psacharopoulos (1994) assessed the return to investment 
in education globally. The rate of return patterns, in his results showed that primary 
education remains the number one investment priority in developing countries. But there 
was a decrease in returns to the years of schooling and the impact on GDP per capita in 
those countries. His findings also indicated that investment in women’s education had 
higher returns than those invested in men. Moreover, the competitive private sector had 
higher returns to investment than investment in the public sector. Psacharopoulos also 
finds that the public financing of higher education is regressive.67 
Using a cross-country approach Jess Benhabib and Mark M. Spiegel (1994) find 
that human capital has an insignificant impact on the growth rate.68 But when initial 
income is introduced into the model as another variable, human capital becomes 
significant with a positive sign as expected.69 Perhaps, this is due to the phenomenon of 
technological spillovers. However, their results indicated that the African regional stock 
of human capital at the beginning of the period (1965) was very low.  The Latin 
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Development 22, no. 9 (1994): 1325. 
68 Jess Benhabib and Mark M. Spiegel, “The role of human capital in economic 
development Evidence from aggregate cross-country data,” Journal of Monetary 
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American region also had a low stock of human capital.70 Benhabib and Spiegel use OLS 
estimation with White’s heteroscedasticity corrected standard errors. They find that 
“…physical capital accumulation and labor force growth enter with their predicted signs, 
but labor force growth fails to enter significantly.”71 
 Barro (1998) notes that one of the implications of the neoclassical model is that 
“The economy tends toward a steady-state ratio of human to physical capital, but the ratio 
may depart from its long-run value in an initial state.”72 One reason this might occur 
suggests Barro is that a country “… starts with a high ratio of human to physical capital” 
that might have resulted from political instability and war. He suggests that because 
physical capital can respond quicker to expansion than human capital growth rates may 
temporarily higher than expected growth rates.73 
 In addition, Barro’s findings support positive effects of education, health status 
and the quality of human capital on an economy. He suggests “That increased resources 
must be devoted to child rearing rather than to production of goods.”74 Barro cited other 
studies that suggested that the fertility decisions are endogenous which could decrease 
female primary education. Barro’s results indicated that an exogenous decline in fertility 
rates would increase the growth rate of GDP per capita.75 
Moreover, Barro’s study selected a sample of countries in different regions in the 
period from 1975 to 1985. His result indicated that the rate of growth in both sub-Saharan 
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Africa (-0.3%) and Latin America (-0.1%) are unexpectedly low while they are high in 
East Asia (3.7%). In addition, an average growth rate for period from 1985 to 1990 was 
0.1% for Sub-Saharan African countries, 0.4% for Latin American countries, and 4.0% 
for East Asian countries.76 Barro’s study added regional growth rate projections for a 
selected sample of countries within each region. For Asian countries the projected growth 
rate per capita is 3.7%, for Latin American countries is 2.9% and for sub-Saharan African 
countries is 0.5%.77 
Le, Gibson, and Oxley cited Nehru et al (1995) who collected school enrollment 
of sample 85 countries, from 1960 to 1987. Their study revealed that industrial countries 
enrollment grew only at an annual growth rate of 0.3% over the period. Whereas, nations 
in sub-Saharan Africa were ten years ahead of industrial countries in terms of increased 
in school enrollment over the period. In addition, this study also noted that when the data 
is compared with East Asia, sub-Saharan Africa also experienced the fastest growth in 
school enrollment, averaging 4.2% per annum during 1960-1987.78 
Le, Gibson and Oxley elaborated on why modern studies have focused on human 
capital concept:  
Recently the focus has been switched to using human capital as a tool to explain 
economic growth across countries. Human capital is believed to play a critical 
role in the growth process, as well as producing positive external effects such as 
enhanced self-fulfilment, enjoyment and development of individual capabilities, 
reduction in poverty and delinquency, and increased participation in community 
and social and political affairs.79 
 
Later they identified problems that are associated with the use of concept: 
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However, the impact of human capital on economic growth has not been 
empirically validated. The lack of empirical consensus is, it is believed, because 
those approaches to human capital valuation are based on sound theoretical 
underpinning yet none of them is free from shortcomings. Each approach is more 
or less subject to two types of measurement error: the measure does not 
adequately reflect key elements of human capital, and data on the measure are of 
poor quality.80 
 
Hrishikesh D. Vinod and Surendra K. Kaushik (2007) studied a selected group of 
eighteen largest developing countries using time series and panel data regressions for the 
period from 1982 to 2001. The study pointed out that despite the fact that numerous 
earlier studies found no statistically significant results supporting the impact of human 
capital on growth, their study suggested that “. . . human capital has a statistically 
significant impact on economic growth in large developing countries.”81 Further, their 
results indicated that 13 of 18 largest developing countries had positive and significant 
elasticity estimates. These ranged from 1.2 to 4.7 of a direct elasticity of gross domestic 
product (GDP) growth due to the inputs of human capital.82 
 A cross-country study by Amparo Castello-Climent, Ana Hidalgo-Cabrillana 
(2012) suggested that both quality and quantity of education matter in explaining a 
country’s exogenous level of development—this is the ultimate determinant of human 
capital and economic growth. In additional, they also suggested that more educational 
attainment increases returns on investment made per person to education.83 
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Another study that raised the issue of quality and quantity is one by Eric A. 
Hanushek (2013). He found that it is quality of schooling and cognitive skills of the 
population influenced the impact of human capital on economic growth not just school 
enrollment and attainment. Recent years shows evidence that developing countries had 
improved in terms of net enrollment in primary schools from 79.5% in 1991 to 87% in 
2008. By comparison, this shows a sign of catch up with developed countries which 
experienced a decline in their net primary enrollment from 96.2% in 1991 to 95% in 
2008.84 
 Robert J. Barro, and Jong Wha Lee (2013) updated and expanded a panel data set 
estimating educational attainment as a measure of the human capital stock. Their sample 
included 146 countries in the period from 1950 to 2010.  The study provided a summary 
of educational attainment progress made by developing countries by region and income. 
Barro and Lee indicated that “In 2010, the world population aged 15 and above is 
estimated to have an average of 7.9 years of schooling, increasing steadily from 3.1 years 
in 1950 and 5.3 years in 1980. The overall population over age 15 in high-income 
economies is estimated to have 11.3 years of schooling, compared to 7.2 years in 
developing countries.”85 They also added that “Since 1950, the average years of 
schooling among the total population aged 15 years and above in developing countries 
increased significantly from 2.0 years to 7.2 years.”86 
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Further, Barro and Lee estimated that an “Average years of education among the 
population aged 15–24 years in developing countries rose from 3.1 years in 1950 to 6.83 
years in 1990 and to more than 8.90 years in recent years.”87 This improvement according 
to Barro and Lee, was due to an increase “. . . in levels among the younger cohorts in 
every generation…”88 
Lastly, the Barro and Lee study concluded that “…developing countries have 
successfully reduced illiteracy rates, especially among the younger cohorts. Specifically, 
the proportion of the uneducated in the total population over age 15 in developing 
countries has declined significantly over the past six decades since 1950, from 61.1% in 
1950 to 17.4% in 2010.”89 
Before moving on to assess my AK model, it’s worth mentioning a criticism of 
AK models. A study done by Ellen R. McGrattan (1998), indicated that the AK model 
has incurred criticism for not incorporating diminishing returns to capital. Jones (1995) 
was one of these critics. Specifically, McGrattan added that the AK model “. . . relies on 
the assumption that returns to capital do not diminish as the capital stock increases. 
Without diminishing returns, a country with a high stock of capital is not deterred from 
continued investment and, therefore, continued growth.”90 
Jones argues that “AK models are inconsistent with the time series evidence 
because during the postwar period, rates of investment, especially for equipment, have 
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increased significantly, while GDP growth rates did not.”91 However, the McGrattan 
investigation suggested that Jones’s AK model estimates were based on too short a time 
period and were not relevant for predicting the long run growth appropriate for AK 
models. She noted that “The longer time series show that periods of high investment rates 
roughly coincide with periods of high growth rates, just as AK models predict.”92 
McGrattan model’s showed “…households choose investment so as to achieve a constant 
ratio of human to physical capital.”93 
III. THEORETICAL MODEL 
 
This section discusses hypothesis, describes data, outlines procedures, and 
provides an evaluation of results. Originally, I intended to estimate and evaluate the fixed 
effect with Least-squares Dummy Variable (LSDV) model below. But unfortunately, 
when estimated this model revealed no regional differences.  As a result, I tried an 
alternative approach to determine if regional differences existed. 
Based on the review of literature, I decided to use a hypothesis that was a variant 
of the endogenous growth model. The model assumed that growth is generated by the 
endogenous growth of human capital. The model used below is adopted from Philippe 
Aghion and Peter Howitt (1999).94 Human capital is a variable that is conceived as a 
factor that increases the quality of labor or productivity of labor. This can be summarized 
by the equation below: 
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The AK model is based on the production function of the following form: 
 
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 In this form technological change is Harrod neutral.  In general an innovation 
process is neutral if it allows the same output without increasing either labor or capital.  
Thus, the form used here is Harrod Neutral.  In this form Robinson and Uzawa indicated 
that technological progress is can be called labor-augmenting.  Through a variety of 
algebraic manipulations one can move from the above equations to the equation below 
which resembles the traditional AK model: 
capitalhuman  and capital  phyiscal  theof ratio 
 tperiod at time icountry in  capital phyiscal  theof measure 
 t period at time icountry in output   totalmeasure 
:
(3)                                                                    
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If we let A equal  , then the model becomes a traditional AK model. The 
primary interest of growth models is to identify the determinants of economic growth. If 
we take the derivative of the natural logarithm of the equation (3) above, then the 
following equation for the growth rate of output is obtain.   
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 
 tperiod at time icountry in  rategrowth  population  then
 tperiod at time icountry in  capital phyiscal  theof rategrowth   the
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This model motivated my original hypothesized model which regards growth of 
output per capita as determined by human capital, physical capital and dummy variables 
for three regions, Latin America, Africa, and Asia. My primary thesis contention is that 
the human capital has made a difference in terms of its impact— influenced by the 
regional factors. My generalized theoretical model was below: 
 
otherwise 0,            
 Africain  iscountry   theif 1, 
otherwise 0,            
 AmericaLatin in  iscountry   theif 1, 
 tperiod at time icountry in  capital phyiscal  theof rategrowth   the
 tperiod at time icountry in  capitalhuman  rategrowth   the
 t period at time icountry in output  capitaper  rategrowth   the
:
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To convert this into an econometric model, one needs to specify the error term.  
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 t period at time icountry in  error term ddistributenormally  classical 
 otherwise 0,            
 Africain  iscountry   theif 1, 
otherwise 0,            
 AmericaLatin in  iscountry   theif 1, 
 tperiod at time icountry in  capital phyiscal  theof rategrowth   the
 tperiod at time icountry in  capitalhuman  rategrowth   the
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 The hypothesized equation above indicates that the growth rate in physical and 
human capital have a positive impact on the per capita output growth rate. The negative 
signs above the dummy variables indicate that location of a country in either Africa or 
Latin America decreases the impact of human capital on per capita income growth 
relative to a location in Asia. The hypothesized negative signs for the dummy variables is 
based on Robert Barro is study.95 Here the linear functional form is specified:  
 t period at time icountry in  error term ddistributenormally  classical 
 otherwise 0,            
 Africain  iscountry   theif 1, 
otherwise 0,            
 AmericaLatin in  iscountry   theif 1, 
 tperiod at time icountry in  capital phyiscal  theof rategrowth   the
 tperiod at time icountry in  capitalhuman  rategrowth   the
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95Barro, “Economic Growth in a Cross Section of Countries,” 429 and 435. 
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The above model is the specification of the fixed effect model (the original 
intended model). The random effects specification of this model was also estimated.  
Instead of entering the specification as dummy variables as in the fixed effect 
specification, the individual effects show up in the cross-section or individual-specific, 
error components in the random effects approach. In addition, the above fixed effect 
approach  specification is estimated using a pooled panel model for three cross sections 
(regions) and 30 years. A Hausman test for each of these models was conducted to 
determine whether the fixed effect or random effects approach was more appropriate.  
The overall result was that only the physical capital coefficients were significant at least 
the 2% level while the other coefficients were not significant. Most importantly, one 
should note that there were no significant fixed effects found using the LSDV model. In 
addition, there were no random effects using the Random Effects Model (REM).  As a 
result, I decided to use an alternative model which is discussed below. 
 Hypotheses 
 
 In the alternative model a pooled OLS regression model was ran for each of the 
three regions. Each panel data set contained 10 cross-section and 30 time series 
observation. In the new model the specification was still the AK model of endogenous 
growth. The underlining theory of this model suggested that economic growth is a 
positive function of both human and physical capital. It also suggested that either the 
constant or increasing to returns to human capital or increasing returns to both factors. 
Third, a hypothesis is that the regional differences will affect how human capital has 
impacted on growth. However, unlike the previous model which combined all three 
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regions into one data set in order to determine fixed or random effects, the approach 
provided below tested differences between three pairs of the regional models. 
 The abstract mathematical form of my econometric model version of the first set 
of hypotheses in this new approach is expressed by the equation below. 
+
hcit ckit
hcit
g ,g
where:
growth rate in real GDP per capita in country
           i for period t measured as a proportional change.
g growth rate in human capital per person in countr
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           i for period t measured as a proportional change.
g growth rate in physical capital per person in country
           i for period t measured as a proportional change.
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
 uted classical error term.
 
Again, the specified model here is linear. 
1 2 hcit 3 ckit + g  + gyit itg u     
The formal econometric expression of the hypothesis shown here below:  
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These indicated that one would expect to reject null hypothesis for all three coefficients.   
 The second hypothesis was implied by the nature of endogenous growth model. 
Originally it was planned to test the null hypothesis for each coefficient below for all 
three regions. For reasons that I will describe later I only tested this hypothesis for the 
region of Africa.   
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Increasing returns to scale is defined as the sum of the estimated coefficients 
being larger than one.  In this case if one rejects the null hypothesis evidence supports 
increasing of economic returns to scale.   
 The third set of hypotheses tested the differences between regions. There are 9 
hypotheses to test differences in three coefficients for three combinations of regions. One 
expected to reject all the 9 null hypotheses. The 9 null and alternative hypotheses tested 
are expressed below.  
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Asia/Lain America: 
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 Data Description 
 
 My model dealt with the three variables: 1) the growth rate of real GDP per 
capita; 2) the growth rate of human capital per person; and 3) the growth rate of real 
physical stock per capita. The data source did not provide the raw data in the form 
required by the theoretical model. Therefore, the raw data was used to calculate the data 
that were needed. The total real GDP was divided by population to arrive at the real GDP 
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per capita. Then I took the natural logarithm of real GDP per capita, human capital 
person, and physical capital per capita.  To calculate the proportional growth rates, I took 
the first difference of the natural logarithm of each variable. 
 For the total real GDP, a variable named RGDPO which represents Output-side 
real GDP at chained PPPs (in mil. 2005 US $) were used. For the total population the 
variable named pop which represents total Population (in millions) was used. For human 
capital the variable labeled HC which represents the Index of human capital per person 
was used. This index is based on years of schooling (Barro/Lee, 2012) and returns to 
education (Psacharopoulos, 1994). For the physical capital per capita the variable labeled 
CK which represents the Capital stock at current PPPs (in mil. 2005 US $) was used and 
divided by the population.  
All the data used here came from the Penn World Table 8.0 database— prepared 
by the following authors:  Feenstra, Robert C., Robert Inklaar and Marcel P. Timmer 
(2015). This database is hosted by the University of Groningen in the Netherlands.96 This 
database gets their information from World Bank’s study of 167 countries. In this data 
set, out of the 121 developing countries only 30 countries were selected from three 
regions (or 10 countries from each region). The 30 selected countries of annual 
observations are from period 1980 to 2010. Since, first differences were used one year of 
observation was lost. Therefore, there are 30 years of observations for each country. 
Likewise, the data set for each region included 10 cross-sectional observations and 30 
                                                          
96Feenstra, Robert C., Robert Inklaar and Marcel P. Timmer, "The Next Generation of the 
Penn World Table" Forthcoming American Economic Review, available for download at 
www.ggdc.net/pwt; FebPwt - Penn world table- international comparisons of production, 
income and prices (8.0), 2015.  
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time series of observations. Thus, each region had a pooled data set of 300 observations. 
The list of countries in the sample for each region is shown in exhibit 2. 
Exhibit 2. List of countries in the samples for each region. 
Country Africa Asia Latin America 
1. Benin Bangladesh Barbados 
2. Botswana Brunei Belize 
3. Burundi Cambodia Costa Rica 
4. Cameroon China Mexico 
5. Central African Republic India Panama 
6. Egypt Indonesia Argentina 
7. Ghana Iran Brazil 
8. Kenya Israel Colombia 
9. Mauritania Kuwait Paraguay 
10. Sudan Malaysia Uruguay 
 
 The map locations for each sample country are indicated in exhibit 3. In addition, 
a three dimension graphs using an average annual values for each region of the ten 
countries for each year were created. The growth rate of real GDP per capita on the 
vertical axis were placed while the growth rates for human and physical capital are placed 
on the two horizontal axes. The results are shown in the exhibit 4, 5, and 6.  
Exhibit 3. Map of locations for each sample country. 
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Exhibit 4. Growth rate by year for Africa. 
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Exhibit 5. Growth rate by year for Asia. 
 
Exhibit 6. Growth rate by year for Latin America. 
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 In both exhibit 4 (Africa), and 5 (Asia) shown above, the pattern is similar. While, 
the exhibit 6 shown, revealed a different pattern. 
 Procedure 
 
 Initially the Fixed Effect Least Squares dummy variable model (LSDV) and 
Random Effect model (REM) were estimated. For these models a panel data set was 
used. The data set consists of 3 cross-sectional regional observations and 30 annual time 
series observational units.  Thus the data is consisted of 90 observations. The pooled OLS 
approach ignores fixed effects such as regional impacts. Damodar N. Gujarati and Dawn 
C. Porter (2009) indicated that the use of pooled OLS is inconsistent when the fixed 
effect approach is appropriate.97 
 After I ran the LSDV and REM models, I found no regional effects. This 
suggested that the fixed effect model is not appropriate. As long as one corrects for 
autocorrelation, the pooled effect approach will produce consistent estimators. In 
addition, I conducted a Random Effects-Hausman test. The test indicated that there would 
be no difference in outcome between using the LSDV or the REM approach.  
 In addition, the variance of the cross-sectional component of the error term was 
estimated to be zero when estimated the REM model. When this situation occurs, there is 
no difference between the pooled OLS and the REM model.98 This led to the decision to 
use the pooled OLS model. However, the structure of the data set was altered by using 10 
countries as cross-sectional units and 30 time series observations. One assumed that there 
                                                          
97 Damodar N. Gujarati and Dawn C. Porter, Basic Econometrics, 5th ed.(Boston, MA: 
McGraw-Hill Irwin, 2009), 594. 
98Gujarati and Porter, Basic Econometrics, 5th ed., 603. 
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would be no individual national effects within each region. In addition, I was not 
concerned with the national individual effects. As a result, the regional effects were 
examined by testing for differences between paired pooled OLS regional models using 
the t-test. 
  The pooled OLS model based for each of the three regions were estimated. The 
Pooled OLS model of estimation was used. Because of the data set that combined 10 
countries with the 30 time series observations, there was a total of 300 observations. The 
pooled OLS models were estimated and then I used the t-test to examine differences 
between the coefficients (this involved 9 different t-test). I also used the t-test to 
determine if the African region exhibited increasing returns to all factors. If so, it would 
be evidence that the model could be an endogenous model. In addition, I evaluated model 
through a variety of tests. These included an evaluation of the signs and statistical 
significance of the coefficients, an assessment of the quality of the fit, the presence of 
heteroscedasticity, autocorrelation, and multicollinearity. Finally, normality tests of the 
error term were conducted.  
 
 Results and Evaluation 
 
Results: 
 
 Before evaluating the model it is necessary briefly interpret the results. For the 
policy and economic development purposes the most important features of the model to 
examine are the regression coefficients. By doing this, one can tell whether human capital 
has an impact on the real GDP per capita or an economy as whole that is supported by the 
evidence. The estimated regression coefficients quantify these effects.  
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African Region: 
 The pooled OLS results for the African coefficient for human capital indicated 
that a 1% change in human capital per person can result in a 1.85 percent change in the 
growth rate of the real GDP per capita holding constant the physical capital per capita. 
Thus, it supports my original hypothesis which previously indicated that I expected the 
value of the coefficient would be positive. Less important for my purposes are the 
coefficients representing the intercept and the coefficient for growth rate physical capital 
per capita.  
 The coefficient for physical capital indicated that a 1% change in physical capital 
per person can result in a 0.31percent change in the growth rate of the real GDP per 
capita holding constant the human capital per person. It should be noted that the human 
capital per person coefficient is larger than that for physical capital per capita. This is 
consistent with my original expectation. In addition, the intercept is formally interpreted 
here to mean that the growth rate for real GDP per capita would be -1.82 percent if the 
growth rates of human capital and physical capital would be zero. However, the intercept 
may be ignored because the OLS includes nonstochastic error in this term. In my case 
this term can be important because it may contain information about the regional effects.  
The pooled OLS results of the African region are provided below: 
Africa: 
     
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ˆ -0.01825 + 1.85410g  + 0.31079g
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Asian Region: 
 The pooled OLS results for the Asian coefficient for human capital indicated that 
a 1% change in human capital per person can result in a -0.49 percent change in the 
growth rate of the real GDP per capita holding constant the physical capital per capita. 
This did not support my expected original hypothesis. This might indicate that the model 
has an omitted variable. While the physical capital coefficient is positive and the estimate 
indicate that a 1% change in the physical capital coefficient will result in a 0.64 percent 
change in the growth rate of GDP per capita. Again, the intercept is formally interpreted 
here to mean that the growth rate for real GDP per capita would be here -0.29 percent if 
the growth rates of human capital and physical capital would be zero. As before, the 
intercept may be ignored because the OLS includes nonstochastic error in this term. This 
term can be important because it may contain information about the Asian regional effect. 
Asia: 
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0.01192    0.91985       0.13655
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n 300  R 0.0627  F 11.01    
DW 2.237  WT 10.17  p  0.0706
yitg
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Latin American Region: 
 The pooled OLS results for the Latin American coefficient for human capital 
indicated that a 1% change in human capital per person can result in a -0.49 percent 
change in the growth rate of the real GDP per capita holding constant the physical capital 
per capita. This did not support my expected original hypothesis. This might indicate that 
the model has an omitted variable. While the physical capital coefficient is positive and 
the estimate indicate that a 1% change in the physical capital coefficient will result in a 
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0.44 percent change in the growth rate of GDP per capita. Again, the intercept is formally 
interpreted here to mean that the growth rate for real GDP per capita would be here 0.88 
percent if the growth rates of human capital and physical capital would be zero. As 
before, the intercept may be ignored because the OLS includes nonstochastic error in this 
term. This term can be important because it may contain information about the Asian 
regional effect. 
Latin America: 
     
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DW 1.598  WT 7.66  p  0.1759
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 Apparently, both Asia and Latin America results are somewhat similar in terms of 
the signs and magnitudes of their human capital coefficient as well as their intercepts. In 
addition, the magnitude of the coefficient for physical capital in Asia is higher than that 
of Latin America region. Whereas, for Africa, the magnitude of the coefficient for human 
capital is positive and has a higher absolute magnitude than both Asia and the Latin 
America region. However, the intercept is negative for Africa and although the physical 
capital is positive it’s still lower when compared to both Asia and Latin America.  
Evaluation:  
 
 In this section the aim is to interpret or evaluate our models. Something worth 
noting is that in classical econometrics, there are potential problems that can arise. These 
problems if they exist can call the validity and reliability of t and F tests into question. 
Most econometricians usually try to evaluate models by examining whether these 
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problems exist. If so, they usually describe the possible consequences. They also suggest 
how to minimize the problem. In classical econometrics the overall evaluation is related 
into two major areas; economic theory and statistical properties of the estimators such as 
ordinary least squares (OLS). The typical problems are insignificant coefficients, 
insignificant models, specification error, heteroscedasticity, non-normality of residuals, 
autocorrelation, non-stationarity of the time series data, and multicollinearity. The 
following tests are discussed/evaluated: t-test, F-test, White-test, Normality test 
(Anderson Darling), Durbin-Watson d test, Nonstationarity test,
2R , and a test for 
Multicollinearity. 
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Exhibit 7. Tests for econometrics problems: 
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t-test: 
 Frist, I conducted t-tests of individual coefficients.  According to A.H. 
Studenmund (2011), a t-test “…is the test that econometricians usually use to test 
hypotheses about individual regression slope coefficients. Tests of more than one 
coefficient at a time (joint hypotheses) are typically done with the F-test.”99 These tests 
used to determine whether the estimates are random accidents and provide one with way 
of expression of how much confidence you have in the estimates. All of the t-tests 
conducted here are one sided-t-tests with the null hypothesis that the parameter is less 
than or equal to zero. If one can reject the null hypothesis then it provides statistical 
support for the alternative. Conventionally, the levels of significance at which the null 
hypothesis are rejected are at 1% and 5% levels.  These percentage significance levels are 
called confidence coefficients. They represent the probabilities of a type I error. The type 
I error is rejecting a true null hypothesis.  
 As indicated in exhibit 7, the t-test supported the rejection of the null hypothesis 
at the 1% level for the African data set. As for the other groups, both Asian and Latin 
American regions revealed insignificant coefficients at the 1% level or less for the human 
capital coefficients, however, their physical capital coefficients, are in fact, significant at 
the 1% level. The negative sign and the lack of significance for human capital could 
possibly suggest that there is an omitted variable. This means that the estimates of 
coefficients for both Asia and Latin America could be biased. 
 
                                                          
99 A.H. Studenmund, Using Econometrics, A Practical Guide 6th ed. (Boston, MA: 
Addison-Wesley, 2011), 128. 
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F-Test of Overall Significance: 
 I use the F-test of overall significance of the model because there are statistical 
problems that would arise when using an individual t-test to test the joint hypothesis
2 3 = 0   .100 The null hypothesis of the F-test of overall significance of the model is 
that all slope parameters are simultaneously equal to zero. If one can reject the null 
hypothesis then one can state that the overall model is significant.101 
 As indicated in exhibit 7, the F-test supported the rejection of the null hypothesis 
at the 1% level for all three regions (Africa, Asia, and Latin America). As a result we can 
conclude that the models for all three regions are statistically significant. There is one 
qualification in terms of our evaluation of the model for both Asia and Latin America 
regions.  There were unexpected signs for human capital that might result in bias due to 
potential omitted variables.  This would also make the F-test unreliable.  
2
R : 
 In evaluating an econometric model, one of the criteria is the quality of fit. 
However, there are several less than perfect criteria for assessing the fit.  One of these 
quality measures is R-bar-square ( 2R ). According Gujarati and Porter, R-square ( 2R ), is 
by definition, necessarily between 0 and 1. The closer it is to 1, the better is the fit. But 
there are shortfalls with 2R : 1.) It is only a measure of the quality of fit within the sample; 
2.) models compared with 2R must have identical dependent variables; and 3.) 2R does not 
decrease even when the number of variables of the model increases. “Because of these 
                                                          
100 Gujarati and Porter, Basic Econometrics, 5th ed., 237-238. 
101 Studenmund, Using Econometrics, 5th ed., 162. 
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shortfalls, Henry Theil developed an adjusted R-square, by increasing the number of 
[independent variables] regressors to the R-square.102 The 2R  measures a degree to which 
the model explained variation of the dependent variable around its mean.  
 The 2R varied across three regions (Africa, Asia, and Latin America). 
Specifically, in the region of Africa, the 2R is 0.12, while it is 0.06 in Asia, and 0.11 in 
Latin America. The model for Africa tended to explained 12.0 % of the variation of the 
growth rate of real GDP per capita around its mean. As for both Asian and Latin 
American, the 2R s were lower than that of African one, in addition they exhibited 
unexpected negative signs for the coefficients of human capital. The estimates of 2R have 
varied across many econometric studies. For instance, according to Barro’s panel data 
study, 2R  exhibited values in ranges between 0.42 and 0.60. Barro’s dependent variable 
was the growth rate of GDP per capita. However, my African model’s 2R  is even lower 
than that of Barro’s two models. Some of the differences may be related to the structure 
of his panel data. In which he trying to bring the clarity to the mainstream debate between 
the endogenous and exogenous growth theorists.103 The major purpose is to evaluate the 
regional differences in terms of human capital inputs, economic development and growth.  
 
Heteroscedasticity: 
 In dealing with heteroscedasticity one must first consider two types: Pure 
heteroscedasticity versus impure heteroscedasticity. Pure heteroscedasticity refers to a 
pattern of the variance of the error term of a correctly specified regression equation. It 
comes from the data generating process. It represents a violation of the classical 
                                                          
102 Gujarati and Porter, Basic Econometrics, 5th ed., 493. 
103 Barro, Determinants of Economic Growth: A Cross-Country…, 12-13. 
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assumption of homoscedasticity or constant variance of the error term in a correctly 
specified equation. While, impure heteroscedasticity results from specification error, such 
as an omitted variable and is similar to impure serial correlation in concept.104 One 
consequence of heteroscedasticity is that “… OLS no longer is minimum variance, and 
hypothesis testing is unreliable.”105 
 One of the interesting feature of my model is that I used first-differences to 
approximate the growth rate of my variable. Greene noted that first-differences act to 
reduce heterogeneity and hence heteroscedasticity.106 Another, fact provided by Greene, 
is that the first-difference specification will allows OLS to be an appropriate procedure 
when the Newey-West robust covariance estimator is used.107 I used a pooled OLS model 
with the Newey-West robust covariance estimator.  
 However, when testing for the problem of heteroscedasticity for my three regions, 
I found Africa and Latin America regions are similar. They both show no evidence of 
heteroscedasticity. A variant of the White test was used to test for heteroscedasticity. 
However, for the Asian region the White test suggested heteroscedasticity. For greater 
clarity on the heteroscedasticity tests, check the summary table below: 
Exhibit 8 Summary table of the heteroscedasticity test. 
Test Statistic Africa  Asia Latin America 
2  2.75 10.17 7.66 
Probability 0.7391 0.0706 0.1759 
 
                                                          
104Studenmund, Using Econometrics, 5th ed., 338 and 343. 
105Studenmund, Using Econometrics, 5th ed., 398. 
106William H. Greene, Econometric Analysis, 6th ed. (Upper Saddle River, NJ: Pearson 
Prentice Hall, 2008), 190. 
107Greene, Econometric Analysis, 6th ed., 190. 
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 In order to correct for the heteroscedasticity that was exhibited by the Asian 
model, Newey-West standard errors were used.  
Normality test: 
 One of the important things about conducting classical econometrics is inference. 
In order to have reliable testing one needs normally distributed error terms. I conducted a 
few tests to determine whether the error terms were normally distributed. If the error term 
is not normally distributed, one of the consequences is that the F and t-test would be 
questionable useful value.108 
 There are several ways of accessing normality, but only three of them were used 
here: 1) Histogram of Residuals; 2) Anderson-Darling Test (AD-test): and 3) Jarque-Bera 
Test (JB). 
 First, the Histogram of residuals is according to Gujarati and Porter a “… simple 
graphic device that is used to learn something about the shape of the probability density 
function (NPP) of a random variable.”109  As it is depicted in exhibit 9 below, the 
histogram of residuals for the African region of 300 residuals/observations. The 
histogram for the African region indicates that about 33% of residuals fell between -0.04 
and 0. In addition, about 15%of the residuals fell between the range of -0.08 and -0.04. 
Further, about 65% of the residuals fell between -0.06 to 0.06. With an actual normal 
distribution 68% of the residuals would fall within two standard deviations of the mean. 
The distribution for the African region appeared to show a right/positively skewed and 
leptokurtic.  
                                                          
108Gujarati and Porter, Basic Econometrics, 5th ed., 318 and 510. 
109Gujarati and Porter, Basic Econometrics, 5th ed., 130. 
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 Second, the histogram for the Asian region indicates that about 20% of residuals 
fell between -0.11 and -0.04. In addition, about 57% of the residuals fell between the 
range of -0.04 and .06. Further, about 85% of the residuals fell between -0.11 to 0.11. 
With an actual normal distribution 68% of the residuals would fall within two standard 
deviations of the mean. The distribution for the Asian region shows a curve that appeared 
to be right/positively skewed and leptokurtic. Apparently, there are several outliers in the 
Asian region as indicated in exhibit 9. These differences may reflect the large and small 
sizes of countries within the region— this has a tendency to cause heteroscedasticity. For 
example, the size of the country China vs. Israel.110 
 Third, the histogram for the Latin American region indicates that about 31% of 
residuals fell between -0.04 and 0. In addition, about 15% of the residuals fell between 
the range of -0.08 and -0.04. Further, about 68% of the residuals fell between -0.05 to 
0.05. With an actual normal distribution 68% of the residuals would fall within two 
standard deviations of the mean. The distribution for Latin American region seems to be 
normally distributed.  
 
 
 
 
 
  
                                                          
110Gujarati and Porter, Basic Econometrics, 5th ed., 367. 
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Exhibit 9 Normality Graphs and Anderson-Darling tests. 
 
 
 Second, the Anderson-Darling Test (AD-test) were also used.  It is normally used 
for finite samples. As indicated in exhibit 10 below, all three regions, the null hypothesis 
of a normal distribution was rejected for all three regions at the 1% level.  
 Third, the Jarque-Bera Test (JB) is a large or asymptotic test. The sample size 
here would be considered large. As indicated in exhibit 10 below, the null hypothesis of a 
normal distribution for all three regions, is rejected at the 5% level.  
 As noted above, if the error term is not normally disturbed, the F and t-test would 
be questionable useful value. However, if the error term has a 0 mean, has no 
autocorrelation, no heteroscedasticity, and the independent variables are fixed  in 
repeated sampling then the F and t-test can be used by invoking the central limit theorem. 
Since the sample is large and I know that there is no heteroscedasticity in both Africa and 
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Latin America regions, and we have used Newey-West standard errors to correct for 
autocorrelation, then one can reasonably use the F and t-tests.111 
Exhibit 10 Summary of Normality tests. 
Test  Africa Asia Latin America 
A-D 1.48 19.16 1.02 
Probability  0.01 0.01 0.01 
Null Hypothesis 
(Normally 
Distributed)  
Reject Reject Reject 
Conclusion Not normally 
distributed  
Not normally 
distributed 
Not normally 
distributed 
J-B 20.7918 17184.6882 5.2088 
Probability  .0001 .0001 0.0739 
Null Hypothesis 
(Normally 
Distributed) 
Reject Reject Reject 
Conclusion  Not normally 
distributed 
Not normally 
distributed 
Not normally 
distributed 
 
Durbin-Watson (d-test) to test for pure first-order autocorrelation: 
 Moving on, serial correlation/autocorrelation, like heteroscedasticity can cause 
problems for inference. Autocorrelation is a systematic relation between the error terms 
of the model. The pure autocorrelation occurs when the model is correctly specified. The 
most important consequence of autocorrelation is that “the OLS estimates of the  ˆSE s
will biased, leading to unreliable hypothesis testing.”112 I used the Durbin-Watson (d-test) 
to test for pure first-order autocorrelation. The Durbin-Watson indicated that there is no 
autocorrelation for the African region. Both African and Asian regions did not have 
                                                          
111Gujarati and Porter, Basic Econometrics, 5th ed., 318 and 510. 
112Studenmund, Using Econometrics, 5th ed., 313. 
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evidence for a positive autocorrelation, however, the Latin American region did. As a 
result, the Newey-West standard errors are used to adjust for the autocorrelation. 
Exhibit 11. Durbin-Watson (d-test): 
Test Africa Asia Latin America 
d-values at the 
1% level 
dL = 1.803 
dU= 1.803  
dL = 1.803 
dU= 1.803  
dL = 1.803 
dU= 1.803  
Null Hypothesis No autocorrelation, 
positive or negative 
no positive 
autocorrelation 
no positive 
autocorrelation 
Decision Rule Do not reject if 
 dU< d < 4 - dU 
Reject if  d<dU Reject if 0 < d< dL 
Calculated 
Critical intervals  
1.803 < 1.898 < 4 - 1.803
1.803 < 1.898 < 2.197 
 2.237 > 1.803 0<1.598<1.803 
Decision  Do not reject the null Do not reject the 
null 
reject the null  
Implication  No autocorrelation  No positive 
autocorrelation  
 positive 
autocorrelation 
 
 The test indicated that one cannot reject the null hypothesis of no autocorrelation, 
positive or negative. The evidence is consistent with autocorrelation for the African 
region at the 1% level. The result for Asian Region also indicated that one cannot reject 
null hypothesis of no positive autocorrelation. The evidence is consistent with no positive 
autocorrelation for the Asian region at the 1% level. However, for the Latin American 
region the result indicated that one can reject null hypothesis of no positive 
autocorrelation. The evidence is consistent with the positive autocorrelation for the Latin 
American region at the 1% level.  
Non-stationarity Test: 
 In the section below, we examine each data series for non-stationarity. A non-
stationary time series has the opposite features of a stationary series. Such a time series 
can lead to spurious regression. The time series component of the pooled panel model 
would work best if all the data series are stationary. Stationarity is defined as a group of 
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characteristics of a data series over time. Weak or covariance stationarity is the condition 
that characterized a data series which has a time invariant mean, variance, and auto-
covariance (at various lags).113 
 I took three approaches to identify if each data series was non-stationary, these 
includes, graphs, correlogram, and the Augmented Dickey-Fuller (ADF) test. This was 
implemented using E-views 7 software with the pooled panel model option. First, each 
region’s graphs is analyzed separately. Noted that in dealing with the panel data the 
nature of the graph. In time series data the graph depicted the behavior of one country 
over the time. With our panel data the graph depicted ten countries in sequence.  
 African region: 
 The African regional graphs are shown in the appendix. All these graphs are 
measured as a proportional rate of change. The African regional graph of ten countries in 
the period from 1981 to 2010 for real growth rates of GDP per capita (first variable) 
depicted non-stationary characteristics. The graph of the real growth of GDP per capita 
depicted both constant mean and non-constant variance behavior—this may indicate non-
stationarity. 
 The second variable is the growth rate of human capital (RGHC). The graph 
shows mixed behavior within the region. Some countries exhibited a constant mean and 
no variance while others seems to have a non-constant mean and variance. This may 
indicate non-stationarity.  
                                                          
113 Gujarati and Porter, Basic Econometrics, 5th ed., 740-741; Studenmund, Using 
Econometrics, 5th ed.,  418; and Greene, Econometric Analysis, 6th ed., 719.  
60 
 
 The third variable is the growth rate of physical capital per person (RGCKPCAP). 
The graph shows mixed behavior within the region. Again, some countries exhibited a 
constant mean and variance while others seems to have a non-constant mean and 
variance. As before, this may indicate non-stationarity.  
Asian Region: 
 The Asian regional graph of ten countries in the period from 1981 to 2010 for real 
growth rates of GDP per capita (first variable) depicted mixed characteristics. With some 
countries revealed stationary while others revealed non-stationary characteristics. 
Therefore, there was some indication of non-stationarity within the region. For instance, 
one extreme case was Kuwait during the first Gulf War where the real rate of growth had 
a sudden drop and then quickly increased.  
 The second variable is the growth rate of human capital (RGHC). The graph 
reveals non-stationary characteristics. There is mixed behavior within the region. Some 
countries within the region show a tremendous increase in human capital while others did 
not. This may indicate that either political instability or wars or lack of funding of the 
educational system.  
 The third variable is the growth rate of physical capital per person (RGCKPCAP). 
The graph shows non-stationarity characteristics. There is also a mixed behavior within 
the region. Some countries within the region show tremendous improvement in their 
growth rate of physical capital per person while others did not. Again, this may indicate 
an economic crisis or political instability or other things of that nature.  
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Latin American region: 
 The Latin American regional graph of ten countries in the period from 1981 to 
2010 for real growth rates of GDP per capita (first variable) depicted non-stationary 
characteristics. The graph of the real growth of GDP per capita is similar to that of 
African regional one.  It indicates both constant mean and non-constant variance 
behavior—this may indicate non-stationarity. 
 The second variable is the growth rate of human capital (RGHC). The graph 
shows mixed behavior within the region. Unlike the African and Asian regions, the Latin 
American region demonstrated different graphic behavior. Some countries exhibited 
upward trends while others downward trends—stochastic process trends (difficult to 
predict since the random components alter the trend path).114 Therefore, this may indicate 
non-stationarity.  
 The third variable is the growth rate of physical capital per person (RGCKPCAP). 
The graph shows mixed behavior within the region. As before, several countries 
exhibited non-stationary behavior. 
Autocorrelation Function:  
 To detect the stationarity/non-stationary, it is necessary to examine the 
autocorrelation function (ACF) of the time series. One way of defining the ACF is as 
“…a measure of the dependency between data points separated by time.”  It “…may be 
used to test the properties of the time series.”115 Furthermore, an ACF“…or 
                                                          
114 G.S. Maddala and In-Moo Kim, Unit Roots, Cointegration, and Structural Change 
(Cambridge University Press, 2002), 29; and Gujarati and Porter, Basic Econometrics, 5th 
ed., 746. 
115Adrian C. Darnell, A Dictionary of Econometrics (Cheltenham, UK: Edward Elgar, 
1994), 21. 
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correlogram—should converge to zero geometrically if the series is stationary.”116 The 
correlogram is the plot of the ACF against the lag of the covariance.117 Below are the 
correlograms of the three regions. Each region has three correlograms—one for each 
three variables. 
African Region: 
Exhibit 12. Correlogram for three variables for the African region. 
 Growth rate of real GDP per capita  Growth Rate of Human Capital per person  
 
 
 
 
 
 
                                                          
116 Walter Enders, Applied Econometric Time Series, Second Edition (Hoboken, NJ: 
Wiley, 2004), 60. 
117Gujarati and Porter, Basic Econometrics, 5th ed., 749. 
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Growth rate of Physical Capital per person 
 
 As depicted in exhibit 12, in all three correlograms, the ACFs fall rapidly toward 
zero. This implied that all three variables could be stationary for the region of Africa. 
Apparently, the correlograms here depicted different outcomes than what the graphical 
analysis demonstrated earlier. In short, they are consistent with the stationary graphs.  
Asian Region: 
 Exhibit 13 below depicted all three correlograms for the Asian region. The ACFs 
show that both the growth rate of real GDP per capita and the growth rate of physical 
capital per person fall rapidly toward zero. This implied that these two variables could be 
stationary for the region of Asia. While the region’s growth rate of human capital per 
person falls slowly than rapidly. Apparently, the correlograms here depicted a different 
outcome than what the graphical analysis demonstrated earlier. In short, the time series 
may or may not be consistent with non-stationarity. 
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Exhibit 13. Correlograms for three variables for the Asian region. 
 Growth rate of real GDP per capita  Growth Rate of Human Capital per person  
 
Growth rate of Physical Capital per person 
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Latin American Region: 
Exhibit 14. Correlograms for three variables for the Latin American region. 
 Growth rate of real GDP per capita  Growth Rate of Human Capital per person  
 
Growth rate of Physical Capital per person 
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 Exhibit 14 above depicts all three correlograms for the Latin American region. 
The ACFs show that both the growth rate of real GDP per capita and the growth rate of 
physical capital per person fall rapidly toward zero. This implied that these two variables 
could be stationary for the region of Latin America. While the region’s growth rate of 
human capital per person falls slightly than rapidly (a bit similar with that of the Asian 
region). Apparently, the correlogram graphs here depicted a different outcome than what 
the graphical analysis demonstrated earlier. In short, the time series may or may not be 
consistent with non-stationarity. Below I summarize the Augmented Dickey-Fuller Tests 
for non-stationarity for three regions.  
Exhibit 15 of Augmented Dickey-Fuller Tests for non-stationarity for the African Region. 
Statistical test  GRGDPPCAP RGHC RGCKPCAP 
Random Walk 
ADF 153.48 43.9646  54.1069 
Probability 0.0000 0.0002 0.0001 
Conclusion  Reject null  Reject Null Reject Null 
Implication Stationary  Stationary Stationary 
Random Walk with Drift 
ADF 109.665  38.4959 34.1721 
Probability 0.0000 0.0013 0.0250 
Conclusion  Reject Null Reject Null Reject Null 
Implication Stationary  Stationary Stationary 
Random Walk with Drift and trend 
ADF 98.9460 19.7846 29.4336 
Probability 0.0000 0.2301 0.0796 
Conclusion  Reject Null Do Not reject Null Reject Null 
Implication Stationary Non-stationary  Stationary 
 
 Exhibit 15 for the African region indicated both GRGDPPCAP and RGCKPCAP 
were consistent with stationarity for all three tests. However, for RGHC the Random Walk 
with/out drift were consistent with stationarity, but the Random Walk with drift and trend 
was not.  
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Exhibit 16 of Augmented Dickey-Fuller Tests for non-stationarity for the Asian Region. 
Statistical test  GRGDPPCAP RGHC RGCKPCAP 
Random Walk 
ADF 100.031 17.7082  37.4198 
Probability 0.0000 0.1248 0.0104 
Conclusion  Reject null  Do Not Reject Null Reject Null 
Implication Stationary  Non-stationary Stationary 
Random Walk with Drift 
ADF  258.545   10.8322 29.0011 
Probability 0.0000 0.5434 0.0877 
Conclusion  Reject Null Do Not Reject Null Reject Null 
Implication Stationary  Non-stationary Stationary 
Random Walk with Drift and trend 
ADF 379.423 13.4398 26.9732 
Probability 0.0000 0.4922 0.1360 
Conclusion  Reject Null Do Not Reject Null Do Not Reject Null 
Implication Stationary Non-stationary  Non-stationary 
 
 Exhibit 16 for the Asian region indicated that GRGDPPCAP was consistent with 
stationarity for all three tests. However, for all three tests, RGHC was consistent with non-
stationarity. RGCKPCAP was stationary for both the Random Walk with/out drift, but not 
with the Random-Walk with drift and trend.  
Exhibit 17 of Augmented Dickey-Fuller Tests for non-stationarity for the Latin American 
Region. 
Statistical test  GRGDPPCAP RGHC RGCKPCAP 
Random Walk 
ADF 109.734  37.3137  61.7318 
Probability 0.0000 0.0107 0.0000 
Conclusion  Reject null   Reject Null Reject Null 
Implication Stationary  Stationary Stationary 
Random Walk with Drift 
ADF  76.1775   24.5777 50.7278 
Probability 0.0000 0.2181 0.0002 
Conclusion  Reject Null Do Not Reject Null Reject Null 
Implication Stationary  Non-stationary Stationary 
Random Walk with Drift and trend 
ADF 56.1587 17.0786 49.5545 
Probability 0.0000 0.6479 0.0003 
Conclusion  Reject Null Do Not Reject Null Reject Null 
Implication Stationary Non-stationary  Stationary 
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 Exhibit 17 for the Latin American region indicated both GRGDPPCAP and 
RGCKPCAP were consistent with stationarity for all three tests. However, for RGHC the 
Random Walk without drift was consistent with stationarity, but both the Random Walk 
with drift and Random Walk with drift and trend were not.  
Test for Multicollinearity: 
 Multicollinearity is a strong relationship between two independent variables, for 
instance, in our model it is the relationship between the physical and the human capital. If 
it exists it can cause the standard deviation to rise, the computed t-scores to fall and result 
increased model sensitivity changes in specification.118 The variance inflation factors 
(VIFs) were used to test for multicollinearity. All the VIFs were close to one which 
indicated that there is no multicollinearity for all three regions. 
Test for differences between pairs of regions:  
 Here below are null and alternative hypotheses for testing for differences between 
pair of regions using the t-test.119 
 
 
1
0 1 1
1 1
: 0
: 0
AF AS
AF AS
H
H
 
 
 
 
 
 Below here are the formula for the calculated t-statistic and degrees of freedom 
used in the in the t-test. Noted that the estimated betas and standard errors are in the 
appendix.  
                                                          
118Studenmund, Using Econometrics, 5th ed., 252-253. 
119Gerald Keller and Brian Warrack, Statistics for Management and Economics, Fifth 
Edition (Pacific Grove, CA: Duxbury-Thomson Learning, 2000), 399. 
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 Below is a summary of t-test for differences between regions. I hypothesized that 
there would be differences between the intercepts of models of any two regions. The null 
hypothesis is that the intercepts are equal. If one can reject null hypothesis in any given 
test, then one can established evidence for differences between regions of that test.  
Exhibit 18. Summary of tests between the models for Africa and Asia. 
Africa vs. Asia 
Test and results Intercept of the 
model 
Slope of RGHC Slope of 
RGCKPCAP 
Calculated t-
statistics 
-34.9201765 53.33998309 -43.7269692387 
Critical-t at 1% 
level 
2.576 2.576 2.576 
Critical-t at the 5% 
level 
2.326 2.326 2.326 
Critical-t at the 
10% level 
1.960 1.960 1.960 
Conclusion Reject Null at 1% 
level 
Reject Null at 1% 
level 
Reject Null at 1% 
level 
Implication Difference 
supported  
Difference 
supported  
Difference 
supported  
These are two sided tests.  
 
 The t-test supported differences between the models for the African and the Asian 
regions in terms of the intercept and both slopes.  
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Exhibit 19. Summary of tests between the models for Africa and Latin America. 
Africa vs. Latin America 
Test and results Intercept of the 
model 
Slope of RGHC Slope of 
RGCKPCAP 
Calculated t-
statistics 
-37.52816751 37.27008799 -14.5356787497 
Critical-t at 1% 
level 
2.576 2.576 2.576 
Critical-t at the 5% 
level 
2.326 2.326 2.326 
Critical-t at the 
10% level 
1.960 1.960 1.960 
Conclusion Reject Null at 1% 
level 
Reject Null at 1% 
level 
Reject Null at 1% 
level 
Implication Difference 
supported  
Difference 
supported  
Difference 
supported  
These are two sided tests.  
 
 The t-test supported differences between the models for the African and the Latin 
American regions in terms of the intercept and both slopes. 
Exhibit 20. Summary of tests between the models for Latin America vs. Asia. 
Latin America vs. Asia 
Test and results Intercept of the 
model 
Slope of RGHC Slope of 
RGCKPCAP 
Calculated t-
statistics 
-7.858382463 -0.019826294 19.0313383695 
Critical-t at 1% 
level 
2.576 2.576 2.576 
Critical-t at the 5% 
level 
2.326 2.326 2.326 
Critical-t at the 
10% level 
1.960 1.960 1.960 
Conclusion Reject Null at 1% 
level 
Reject Null at 1% 
level 
Reject Null at 1% 
level 
Implication Difference 
supported  
Difference 
supported  
Difference 
supported  
These are two sided tests.  
 
 The t-test supported differences between the models for the Latin American and 
the Asian regions in terms of the intercept and slope for RGCKPCAP at the 1% level.  
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Test for increasing returns to scale in Africa: 
 One of the things that I was interesting in testing with the t-test was to see 
whether my model exhibited increasing returns to scale to the inputs of both human and 
physical capital. I used the t-test to determine whether the sum of the inputs coefficient is 
significantly greater than 1.120 I decided to conduct such as test only for the African 
region since it’s the only region where both coefficients are significant. My procedures 
tested are provided below: 
Null and Alternative Hypotheses 
1
0 2 3
2 3
: 1
: 1
AF AF
AF AF
H
H
 
 
 
 
 
 The null hypothesis above was the sum of both coefficients were less than or equal 
to 1. Therefore, if one reject null hypothesis then one would find support for increasing 
returns to scale. The calculated t-test and the critical-ts are provided below:  
 
 
2 3
2 3
2 3
ˆ ˆ 1.85410 + 0.31079=2.16489
ˆ ˆ 1 1.16489
20.25279439
ˆ ˆ 0.057517495
300 3 297
One sided t-test
At 1% t = 2.576
At 5% t = 1.960 
At 10% t = 1.645 
 
AF AF
AF AF
AF AF
t
se
df
 
 
 
 
 
  

  
 
                                                          
120 This type of procedure has been suggested to test for constant returns to scale. Gujarati 
and Porter, Basic Econometrics, 5th ed., 248-249. 
72 
 
 The result indicated that our calculated-t which is equal to 20.25.  This is greater 
than our critical-t at the 1% level. Therefore, one can reject the null hypothesis and in this 
case the test supported increasing returns to scale for the African model.  
Illustration of estimated model: 
 As a demonstration of the African regional model I have provided a three 
dimensional graph of the estimated model. (Exhibit 21) 
Exhibit 21. Estimated relationship between the three variables for the African 
model. 
 
 This clearly indicates a positive relationship between both the growth rates of 
Human and Physical capital and the growth rate of GDP per capita. One can also see that 
when comparing the impact on GDP growth of human and physical capital inputs that the 
human input seems to have a greater impact than the physical input. (Its slope is greater) 
Furthermore, as indicated in the exhibit 21 human and physical inputs enhance each 
other’s impact.  
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IV.       CONCLUSION AND RECOMMENDATIONS  
 
My main concern in this thesis has been the question of how important human 
capital has been to growth in developing nations. My expectation was that human capital 
has been important to growth and development, but has had a differential impact on three 
areas: Sub-Sharan Africa; Asia; and Latin America. Since endogenous growth theory is 
associated with increasing returns to scale, I expected that the estimated models would 
exhibit increasing returns to scale. The review of literature shows that there has been 
mixed results reported by other studies. Some studies found a link between the human 
capital and economic growth in developing countries while others found no link.  
One estimated econometric model was estimated with the pooled ordinary least 
squares (OLS) approach. As expected, I found a positive relationship in real growth of 
GDP per capita and physical capital per person was statistically significant for all three 
regions (Sub-Sharan Africa; Asia; and Latin America). Whereas, the growth rate of 
human capital per person was statistically significant only for the region of Africa. 
Unexpectedly, I found negative/insignificant estimated coefficients for the growth rate of 
human capital per person for both the Asian and the Latin American regions. In addition, 
there was a statistically significant support for increasing return to scale for the African 
region. Therefore, one can reject the null hypothesis and in this case the test supported 
increasing returns to scale for the African model. 
 In estimating my model for the three regions I found that there are number of 
econometric problems that need to be addressed in future studies. I also found unexpected 
signs, low 2R s, heteroscedasticity, autocorrelation; some variables of the data series for 
some regions were nonstationary, and non-normal residuals distributions. Some of these 
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problems were corrected. For instance, I corrected for the heteroscedasticity and 
autocorrelation problems by using Newey-West standard errors; and I coped with the 
non-normal residual terms by invoking central limit theorem. 
 However, there was no correction done to deal with the unexpected signs that 
were found for both the Asian and Latin American regions. These unexpected signs and 
lack of significance can be caused by omitted variables which could be corrected by 
adding additional theoretical relevant factors such as using different alternative measures 
of human capital (the school attainment vs. the quality and quantity of the education). 
The unexpected signs can also be potentially be caused by the outliers. For instance, 
within the Asian region there were countries that were large and small in terms of the 
growth rate and the population size.  
 However, future research should conduct the Ramsey’s Reset test for omitted 
variables. The other option is that it might be useful to use a dynamic specification with 
the lag structure. Furthermore, a future study might select a data set in order to avoid 
outliers.  
 In addition, we did not test for country-effects. If country-effects exist, then there 
may be relationships between the independent variables and the error terms. This would 
result in biased and inconsistent estimated coefficients. Therefore, future studies should 
address this issue.  
 Lastly, one can suggest based on the result that the African model could be used 
for the policy purposes. Developing nations in in Africa should consider the decisions 
about the investment proportions in human and physical capital. The coefficients 
estimated for the African region can provide guidance for the allocation of scarce of 
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investment funds to either physical or human capital. For instance, the African model 
indicated that if one increased the growth rate of the human capital per person by 1%, 
then one would increase the real growth rate of GDP per capita by 1.85%. On the other 
hand, if one increased the growth rate of the physical capital per person by 1%, then one 
would increase the real growth of GDP per capita by 0.31%. If we ignore the costs of 
human capital relative to the physical, the example provided would suggest that the 
policy maker should develop the policy that would favor the growth of the human capital.  
One researcher indicates that educational polices also have impact on exports and as a 
consequence GDP.121 This opens up an addition route by which human capital can affect 
growth. 
  
                                                          
121Ann Harrison, “Openness and growth: A time-series, cross-country analysis for 
developing countries,” Journal of Development Economics 48 (1996): 420. 
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Appendix B. (African Region: 300 Regression Data:SAS) 
 
African Region: 300 Regression Data:SAS 
 
Regression for Africa    18:07 Wednesday, March 11, 2015   1                                       
                                             300 ObS                                                                                     
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                                Adjusted R-Square Selection Method                                                                       
 
                             Number of Observations Read         300                                                                     
                             Number of Observations Used         300                                                                     
 
 
 
       Number in    Adjusted                                                                                                             
         Model      R-Square    R-Square           AIC            SBC    Variables in Model                                              
 
              2       0.1255      0.1314    -1657.2024    -1646.09101    rghc rgckpcap                                                   
              1       0.0879      0.0909    -1645.5374    -1638.12988    rgckpcap                                                        
              1       0.0511      0.0543    -1633.6949    -1626.28736    rghc                                                            
 
 
                                      Regression for Africa    18:07 Wednesday, March 11, 2015   2                                       
                                             300 ObS                                                                                     
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                             Number of Observations Read         300                                                                     
                             Number of Observations Used         300                                                                     
 
 
                                       Analysis of Variance                                                                              
 
                                              Sum of           Mean                                                                      
          Source                   DF        Squares         Square    F Value    Pr > F                                                 
 
          Model                     2        0.17748        0.08874      22.46    <.0001                                                 
          Error                   297        1.17325        0.00395                                                                      
          Corrected Total         299        1.35072                                                                                     
 
 
                       Root MSE              0.06285    R-Square     0.1314                                                              
                       Dependent Mean        0.01257    Adj R-Sq     0.1255                                                              
                       Coeff Var           500.14542                                                                                     
 
 
                                       Parameter Estimates                                                                               
 
                                                               --Heteroscedasticity Consistent-                                          
                    Parameter     Standard                        Standard                                                               
   Variable   DF     Estimate        Error t Value Pr > |t|        Error   t Value   Pr > |t|                                          
 
   Intercept   1     -0.01825      0.00694    -2.63    0.0090      0.00660     -2.76     0.0061                                          
   rghc        1      1.85410      0.49837     3.72    0.0002      0.48652      3.81     0.0002                                          
   rgckpcap    1      0.31079      0.06054     5.13    <.0001      0.06098      5.10     <.0001                                          
 
                                       Parameter Estimates                                                                               
 
                        Variance                                   Heteroscedasticity Consistent                                         
      Variable   DF    Inflation       95% Confidence Limits           95% Confidence Limits                                             
 
      Intercept   1            0       -0.03192       -0.00459       -0.03125       -0.00526                                             
      rghc        1      1.01217        0.87333        2.83488        0.89663        2.81157                                             
      rgckpcap    1      1.01217        0.19165        0.42992        0.19077        0.43080                                             
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                                      Regression for Africa    18:07 Wednesday, March 11, 2015   3                                       
                                             300 ObS                                                                                     
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                      Heteroscedasticity Consistent Covariance of Estimates                                                              
 
                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept      0.0000435963      -0.002544686      -0.000058915                                                         
                 rghc           -0.002544686      0.2367045563      -0.004615826                                                         
                 rgckpcap       -0.000058915      -0.004615826      0.0037189399                                                         
 
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5          2.75        0.7391                                                                       
 
 
                               Durbin-Watson D                1.898                                                                      
                               Number of Observations           300                                                                      
                               1st Order Autocorrelation      0.049                                                                      
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Growth in real GDP per capita 
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Appendix C. (Asia Region: 300 Regression Data:SAS) 
 
Asia Region: 300 Regression Data:SAS 
 
     Asia 300 Regression     18:07 Wednesday, March 11, 2015   1                                       
                                               Data                                                                                      
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                             Number of Observations Read         300                                                                     
                             Number of Observations Used         300                                                                     
 
 
                                       Analysis of Variance                                                                              
 
                                              Sum of           Mean                                                                      
          Source                   DF        Squares         Square    F Value    Pr > F                                                 
 
          Model                     2        0.27085        0.13543      11.01    <.0001                                                 
          Error                   297        3.65407        0.01230                                                                      
          Corrected Total         299        3.92492                                                                                     
 
 
                       Root MSE              0.11092    R-Square     0.0690                                                              
                       Dependent Mean        0.02243    Adj R-Sq     0.0627                                                              
                       Coeff Var           494.44327                                                                                     
 
 
                                       Parameter Estimates                                                                               
 
                                                               --Heteroscedasticity Consistent-                                          
                    Parameter     Standard                        Standard                                                               
   Variable   DF     Estimate        Error  t Value  Pr > |t|        Error   t Value   Pr > |t|                                          
 
   Intercept   1      0.00292      0.01192     0.24    0.8067      0.01393      0.21     0.8342                                          
   rghc        1     -0.49131      0.91985    -0.53    0.5937      1.22832     -0.40     0.6895                                          
   rgckpcap    1      0.64023      0.13655     4.69    <.0001      0.15073      4.25     <.0001                                          
 
                                       Parameter Estimates                                                                               
 
                                Squared         Squared                                                                                  
                                Partial         Partial                      Variance                                                    
             Variable   DF  Corr Type I    Corr Type II      Tolerance      Inflation                                                    
 
             Intercept   1            .               .              .              0                                                    
             rghc        1   0.00010105      0.00095965        0.97696        1.02358                                                    
             rgckpcap    1      0.06891         0.06891        0.97696        1.02358                                                    
                                       Asia 300 Regression     18:07 Wednesday, March 11, 2015   2                                       
                                               Data                                                                                      
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                      Heteroscedasticity Consistent Covariance of Estimates                                                              
 
                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept      0.0001940718      -0.014760546      0.0008001033                                                         
                 rghc           -0.014760546      1.5087599588      -0.132682945                                                         
                 rgckpcap       0.0008001033      -0.132682945      0.0227194713                                                         
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                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5         10.17        0.0706                                                                       
 
 
                               Durbin-Watson D                2.237                                                                      
                               Number of Observations           300                                                                      
                               1st Order Autocorrelation     -0.119          
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Appendix D. (Latin American Region: 300 Regression Data: SAS) 
 
Latin American Region: 300 Regression Data: SAS 
 
 
      Latin America Regression                                    1                                       
                                               Data                18:07 Wednesday, March 11, 2015                                       
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                             Number of Observations Read         300                                                                     
                             Number of Observations Used         300                                                                     
 
 
                                       Analysis of Variance                                                                              
 
                                              Sum of           Mean                                                                      
          Source                   DF        Squares         Square    F Value    Pr > F                                                 
 
          Model                     2        0.11208        0.05604      19.69    <.0001                                                 
          Error                   297        0.84549        0.00285                                                                      
          Corrected Total         299        0.95757                                                                                     
 
 
                       Root MSE              0.05336    R-Square     0.1170                                                              
                       Dependent Mean        0.01613    Adj R-Sq     0.1111                                                              
                       Coeff Var           330.81978                                                                                     
 
 
                                       Parameter Estimates                                                                               
 
                                                               --Heteroscedasticity Consistent-                                          
                    Parameter     Standard                        Standard                                                               
   Variable   DF     Estimate        Error  t Value  Pr > |t|        Error   t Value   Pr > |t|                                          
 
   Intercept   1      0.00884      0.00572     1.55    0.1233      0.00622      1.42     0.1565                                          
   rghc        1     -0.49002      0.50858    -0.96    0.3361      0.48663     -1.01     0.3148                                          
   rgckpcap    1      0.43972      0.07095     6.20    <.0001      0.08866      4.96     <.0001                                          
 
                                       Parameter Estimates                                                                               
 
                                Squared         Squared                                                                                  
                                Partial         Partial                      Variance                                                    
             Variable   DF  Corr Type I    Corr Type II      Tolerance      Inflation                                                    
 
             Intercept   1            .               .              .              0                                                    
             rghc        1      0.00286         0.00312        0.99999        1.00001                                                    
             rgckpcap    1      0.11451         0.11451        0.99999        1.00001                                                    
 
 
                                    Correlation of Estimates                                                                             
 
                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept            1.0000           -0.7768           -0.3285                                                         
                 rghc                -0.7768            1.0000            0.0029                                                         
                 rgckpcap            -0.3285            0.0029            1.0000                                                         
                                     Latin America Regression                                    2                                       
                                               Data                18:07 Wednesday, March 11, 2015                                       
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                      Heteroscedasticity Consistent Covariance of Estimates                                                              
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                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept      0.0000387267      -0.002322627      -0.000242791                                                         
                 rghc           -0.002322627      0.2368065161       0.001098953                                                         
                 rgckpcap       -0.000242791       0.001098953      0.0078602868                                                         
 
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5          7.66        0.1759                                                                       
 
 
                               Durbin-Watson D                1.598                                                                      
                               Number of Observations           300                                                                      
                               1st Order Autocorrelation      0.196                                                                      
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Appendix E. Africa and Asia 600 Regression Data: SAS 
 
Africa and Asia 600 Regression Data: SAS 
 
  Africa Asia 600 Regression                                   1                                       
                                               Data                18:07 Wednesday, March 11, 2015                                       
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                             Number of Observations Read         600                                                                     
                             Number of Observations Used         600                                                                     
 
 
                                       Analysis of Variance                                                                              
 
                                              Sum of           Mean                                                                      
          Source                   DF        Squares         Square    F Value    Pr > F                                                 
 
          Model                     2        0.37957        0.18978      23.07    <.0001                                                 
          Error                   597        4.91068        0.00823                                                                      
          Corrected Total         599        5.29025                                                                                     
 
 
                       Root MSE              0.09070    R-Square     0.0717                                                              
                       Dependent Mean        0.01750    Adj R-Sq     0.0686                                                              
                       Coeff Var           518.25764                                                                                     
 
 
                                       Parameter Estimates                                                                               
 
                                                               --Heteroscedasticity Consistent-                                          
                    Parameter     Standard                        Standard                                                               
   Variable   DF     Estimate        Error  t Value  Pr > |t|        Error   t Value   Pr > |t|                                          
 
   Intercept   1     -0.00523      0.00694    -0.75    0.4512      0.00839     -0.62     0.5334                                          
   rghc        1      0.71398      0.51604     1.38    0.1670      0.66371      1.08     0.2825                                          
   rgckpcap    1      0.44111      0.06847     6.44    <.0001      0.06999      6.30     <.0001                                          
 
                                       Parameter Estimates                                                                               
 
                                Squared         Squared                                                                                  
                                Partial         Partial                      Variance                                                    
             Variable   DF  Corr Type I    Corr Type II      Tolerance      Inflation                                                    
 
             Intercept   1            .               .              .              0                                                    
             rghc        1      0.00721         0.00320        0.98624        1.01395                                                    
             rgckpcap    1      0.06500         0.06500        0.98624        1.01395                                                    
 
 
                                    Correlation of Estimates                                                                             
 
                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept            1.0000           -0.7781           -0.2373                                                         
                 rghc                -0.7781            1.0000           -0.1173                                                         
                 rgckpcap            -0.2373           -0.1173            1.0000                                                         
                                    Africa Asia 600 Regression                                   2                                       
                                               Data                18:07 Wednesday, March 11, 2015                                       
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                      Heteroscedasticity Consistent Covariance of Estimates                                                              
 
                 Variable          Intercept              rghc          rgckpcap                                                         
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                 Intercept      0.0000704073      -0.004968915      0.0002219854                                                         
                 rghc           -0.004968915      0.4405089009       -0.02875781                                                         
                 rgckpcap       0.0002219854       -0.02875781      0.0048989112                                                         
 
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5         10.01        0.0750                                                                       
 
 
                               Durbin-Watson D                2.111                                                                      
                               Number of Observations           600                                                                      
                               1st Order Autocorrelation     -0.056                                                                      
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Appendix F. Latin America and Africa 600 Regression Data: SAS 
 
 
Latin America and Africa600 Regression Data: SAS 
 
 
Latin America and Africa     15:32 Friday, March 13, 2015   1                                       
                                        Regression Results                                                                               
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                             Number of Observations Read         600                                                                     
                             Number of Observations Used         600                                                                     
 
 
                                       Analysis of Variance                                                                              
 
                                              Sum of           Mean                                                                      
          Source                   DF        Squares         Square    F Value    Pr > F                                                 
 
          Model                     2        0.24318        0.12159      35.12    <.0001                                                 
          Error                   597        2.06702        0.00346                                                                      
          Corrected Total         599        2.31020                                                                                     
 
 
                       Root MSE              0.05884    R-Square     0.1053                                                              
                       Dependent Mean        0.01435    Adj R-Sq     0.1023                                                              
                       Coeff Var           410.11961                                                                                     
 
 
                                       Parameter Estimates                                                                               
 
                                                               --Heteroscedasticity Consistent-                                          
                    Parameter     Standard                        Standard                                                               
   Variable   DF     Estimate        Error  t Value  Pr > |t|        Error   t Value   Pr > |t|                                          
 
   Intercept   1     -0.00348      0.00442    -0.79    0.4315      0.00444     -0.78     0.4337                                          
   rghc        1      0.75907      0.34968     2.17    0.0303      0.36730      2.07     0.0392                                          
   rgckpcap    1      0.36279      0.04582     7.92    <.0001      0.05244      6.92     <.0001                                          
 
                                       Parameter Estimates                                                                               
 
                                Squared         Squared                                                                                  
                                Partial         Partial                      Variance                                                    
             Variable   DF  Corr Type I    Corr Type II      Tolerance      Inflation                                                    
 
             Intercept   1            .               .              .              0                                                    
             rghc        1      0.01130         0.00783        0.99484        1.00518                                                    
             rgckpcap    1      0.09504         0.09504        0.99484        1.00518                                                    
 
 
                                    Correlation of Estimates                                                                             
 
                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept            1.0000           -0.7888           -0.2294                                                         
                 rghc                -0.7888            1.0000           -0.0718                                                         
                 rgckpcap            -0.2294           -0.0718            1.0000                                                         
                                     Latin America and Africa     15:32 Friday, March 13, 2015   2                                       
                                        Regression Results                                                                               
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                      Heteroscedasticity Consistent Covariance of Estimates                                                              
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                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept      0.0000197124      -0.001257872      -0.000051057                                                         
                 rghc           -0.001257872      0.1349084861      -0.002884037                                                         
                 rgckpcap       -0.000051057      -0.002884037      0.0027501381                                                         
 
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5          4.81        0.4392                                                                       
 
 
                               Durbin-Watson D                1.732                                                                      
                               Number of Observations           600                                                                      
                               1st Order Autocorrelation      0.132                                                                      
 
 
 
 
 
 
 
 
 
 
Appendix G. 
SAS Regression Required to estimate Variance-Covariance Matrix of ˆ . This was 
required to test for increasing return to scale in the African model.  
*----------------------------------------------------------------------------------------------------------------------------------+     
| Generated: Friday, March 20, 2015 19:18:11                                                                                       |     
| Data: H:\Seagate\Professional Issues\Teaching\Master's Thesis Students\Angui Macham\SAS\Africa 300 Regression 
Data\Residualsafro |     
+----------------------------------------------------------------------------------------------------------------------------------*;    
      title;                                                                                                                             
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      footnote;                                                                                                                          
*** Linear Regression ***;                                                                                                               
options pageno=1;                                                                                                                        
proc reg data=Mylib.Residualsafro;                                                                                                       
   model GRGDPPCAP = RGHC RGCKPCAP / covb;                                                                                               
run;                                                                                                                                     
quit;                                       
                                                                 11:26 Friday, March 20, 2015   1                                       
 
                                        The REG Procedure                                                                                
                                          Model: MODEL1                                                                                  
                                  Dependent Variable: grgdppcap                                                                          
 
                             Number of Observations Read         300                                                                     
                             Number of Observations Used         300                                                                     
 
 
                                       Analysis of Variance                                                                              
 
                                              Sum of           Mean                                                                      
          Source                   DF        Squares         Square    F Value    Pr > F                                                 
 
          Model                     2        0.17748        0.08874      22.46    <.0001                                                 
          Error                   297        1.17325        0.00395                                                                      
          Corrected Total         299        1.35072                                                                                     
 
 
                       Root MSE              0.06285    R-Square     0.1314                                                              
                       Dependent Mean        0.01257    Adj R-Sq     0.1255                                                              
                       Coeff Var           500.14542                                                                                     
 
 
                                       Parameter Estimates                                                                               
 
                                    Parameter       Standard                                                                             
               Variable     DF       Estimate          Error    t Value    Pr > |t|                                                      
 
               Intercept     1       -0.01825        0.00694      -2.63      0.0090                                                      
               rghc          1        1.85410        0.49837       3.72      0.0002                                                      
               rgckpcap      1        0.31079        0.06054       5.13      <.0001                                                      
 
 
                                     Covariance of Estimates                                                                             
 
                 Variable          Intercept              rghc          rgckpcap                                                         
 
                 Intercept      0.0000482141      -0.002817701      -0.000068067                                                         
                 rghc           -0.002817701      0.2483686887      -0.003308269                                                         
                 rgckpcap       -0.000068067      -0.003308269       0.003664591                                                         
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Appendix H. Stationarity Screening and Tests for Africa Region: Eviews 
 
Africa Region: Stationarity Screening and Tests  
Real Growth Rate of GDP Per Capita: 
 
1st level: random Walk  
Null Hypothesis: Unit root (individual unit root process)  
Series:  GRGDPPCAP   
Date: 03/16/15   Time: 15:21   
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Total (balanced) observations: 280  
Cross-sections included: 10   
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  153.438  0.0000 
ADF - Choi Z-stat -9.88132  0.0000 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results GRGDPPCAP  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.0003  1  1  28 
 2  0.0055  1  1  28 
 3  0.0318  1  1  28 
 4  0.0000  1  1  28 
 5  0.0010  1  1  28 
 6  0.0895  1  1  28 
 7  0.0000  1  1  28 
 8  0.0064  1  1  28 
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 9  0.0006  1  1  28 
 10  0.0008  1  1  28 
     
     
 
 
 
Second Level: intercept (Random Walk with the Drift: 
 
Null Hypothesis: Unit root (individual unit root process)  
Series:  GRGDPPCAP   
Date: 03/16/15   Time: 15:23   
Sample: 1981 2010   
Exogenous variables: Individual effects  
User-specified lags: 1   
Total (balanced) observations: 280  
Cross-sections included: 10   
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  109.665  0.0000 
ADF - Choi Z-stat -7.71674  0.0000 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results GRGDPPCAP  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.0055  1  1  28 
 2  0.0617  1  1  28 
 3  0.0320  1  1  28 
 4  0.0000  1  1  28 
 5  0.0142  1  1  28 
 6  0.1923  1  1  28 
 7  0.0000  1  1  28 
 8  0.0606  1  1  28 
 9  0.0068  1  1  28 
 10  0.0043  1  1  28 
     
     
 
 
3rd level: Random Walk with a Drift around a deterministic trend 
 
Null Hypothesis: Unit root (individual unit root process)  
Series:  GRGDPPCAP   
Date: 03/16/15   Time: 15:24   
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Total (balanced) observations: 280  
Cross-sections included: 10   
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  98.9460  0.0000 
ADF - Choi Z-stat -6.88022  0.0000 
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** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results GRGDPPCAP  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.0180  1  1  28 
 2  0.1473  1  1  28 
 3  0.0081  1  1  28 
 4  0.0000  1  1  28 
 5  0.1125  1  1  28 
 6  0.3603  1  1  28 
 7  0.0001  1  1  28 
 8  0.2136  1  1  28 
 9  0.0096  1  1  28 
 10  0.0003  1  1  28 
     
     
 
 
 
 
 
    
     
Stationary screening and tests: 
Growth Rate of Human Capital: RGHC 
 
1st level: random Walk  
Null Hypothesis: Unit root (individual unit root process)  
Series:  RGHC    
Date: 03/16/15   Time: 15:45   
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Total (balanced) observations: 224  
Cross-sections included: 8 (2 dropped)  
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  43.9646  0.0002 
ADF - Choi Z-stat -3.27617  0.0005 
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** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results RGHC  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.6742  1  1  28 
 2  0.4480  1  1  28 
 3  0.0000  1  1  28 
 4  0.2914  1  1  28 
 5  0.1146  1  1  28 
 6  0.0666  1  1  28 
 7  0.1816  1  1  28 
 8  0.0801  1  1  28 
 9  Dropped from Test 
 10  Dropped from Test 
     
     
 
Second Level: intercept (Random Walk with the Drift: 
 
Null Hypothesis: Unit root (individual unit root process)  
Series:  RGHC    
Date: 03/16/15   Time: 15:46   
Sample: 1981 2010   
Exogenous variables: Individual effects  
User-specified lags: 1   
Total (balanced) observations: 224  
Cross-sections included: 8 (2 dropped)  
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  38.4959  0.0013 
ADF - Choi Z-stat -3.04912  0.0011 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results RGHC  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.0928  1  1  28 
 2  0.0819  1  1  28 
 3  0.0005  1  1  28 
 4  0.7347  1  1  28 
 5  0.3931  1  1  28 
 6  0.2530  1  1  28 
 7  0.1572  1  1  28 
 8  0.0928  1  1  28 
 9  Dropped from Test 
 10  Dropped from Test 
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3rd level: Random Walk with a Drift around a deterministic trend: 
 
Null Hypothesis: Unit root (individual unit root process)  
Series:  RGHC    
Date: 03/16/15   Time: 15:50   
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Total (balanced) observations: 224  
Cross-sections included: 8 (2 dropped)  
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  19.7846  0.2301 
ADF - Choi Z-stat -0.94356  0.1727 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results RGHC  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.4849  1  1  28 
 2  0.1001  1  1  28 
 3  0.0276  1  1  28 
 4  0.3518  1  1  28 
 5  0.7844  1  1  28 
 6  0.6266  1  1  28 
 7  0.4508  1  1  28 
 8  0.4849  1  1  28 
 9  Dropped from Test 
 10  Dropped from Test 
     
     
Stationary screening and tests: 
Growth Rate of Physical Capital Per Capita: RGCKPCAP 
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1st level: random Walk  
 
Null Hypothesis: Unit root (individual unit root process)  
Series:  RGCKPCAP   
Date: 03/16/15   Time: 17:24   
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Total (balanced) observations: 280  
Cross-sections included: 10   
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  54.1069  0.0001 
ADF - Choi Z-stat -4.54945  0.0000 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results RGCKPCAP  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.0148  1  1  28 
 2  0.0888  1  1  28 
 3  0.3031  1  1  28 
 4  0.0447  1  1  28 
 5  0.0304  1  1  28 
 6  0.1379  1  1  28 
 7  0.0889  1  1  28 
 8  0.0217  1  1  28 
 9  0.0481  1  1  28 
 10  0.2564  1  1  28 
     
     
 
Second Level: intercept (Random Walk with the Drift: 
 
 
Null Hypothesis: Unit root (individual unit root process)  
Series:  RGCKPCAP   
Date: 03/16/15   Time: 17:25   
Sample: 1981 2010   
Exogenous variables: Individual effects  
User-specified lags: 1   
Total (balanced) observations: 280  
Cross-sections included: 10   
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  34.1721  0.0250 
ADF - Choi Z-stat -2.68296  0.0036 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results RGCKPCAP  
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Cross     
section Prob. Lag   Max Lag Obs 
 1  0.0805  1  1  28 
 2  0.1892  1  1  28 
 3  0.1074  1  1  28 
 4  0.1437  1  1  28 
 5  0.1106  1  1  28 
 6  0.1288  1  1  28 
 7  0.4798  1  1  28 
 8  0.1770  1  1  28 
 9  0.2407  1  1  28 
 10  0.5559  1  1  28 
     
     
 
3rd level: Random Walk with a Drift around a deterministic trend: 
 
Null Hypothesis: Unit root (individual unit root process)  
Series:  RGCKPCAP   
Date: 03/16/15   Time: 17:27   
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Total (balanced) observations: 280  
Cross-sections included: 10   
     
     Method  Statistic Prob.** 
ADF - Fisher Chi-square  29.4336  0.0796 
ADF - Choi Z-stat -1.82321  0.0341 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
     
Intermediate ADF test results RGCKPCAP  
     
     Cross     
section Prob. Lag   Max Lag Obs 
 1  0.1776  1  1  28 
 2  0.4851  1  1  28 
 3  0.3167  1  1  28 
 4  0.1671  1  1  28 
 5  0.4845  1  1  28 
 6  0.3276  1  1  28 
 7  0.0153  1  1  28 
 8  0.4597  1  1  28 
 9  0.1087  1  1  28 
 10  0.7325  1  1  28 
     
     
 
Latin America Region: Stationarity Test  
Real Growth Rate of GDP Per Capita: 
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1st level: random Walk 
 
Panel unit root test: Summary   
Series:  GRGDPPCAP   
Date: 03/18/15   Time: 14:35  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -8.97202  0.0000  10  280 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  109.734  0.0000  10  280 
PP - Fisher Chi-square  162.005  0.0000  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
Second Level: intercept (Random Walk with the Drift: 
 
Panel unit root test: Summary   
Series:  GRGDPPCAP   
Date: 03/18/15   Time: 14:36  
Sample: 1981 2010   
Exogenous variables: Individual effects 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
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Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -5.02970  0.0000  10  280 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -6.12010  0.0000  10  280 
ADF - Fisher Chi-square  76.1775  0.0000  10  280 
PP - Fisher Chi-square  130.970  0.0000  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
3rd level: Random Walk with a Drift around a deterministic trend: 
 
Panel unit root test: Summary   
Series:  GRGDPPCAP   
Date: 03/18/15   Time: 14:37  
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -3.77910  0.0001  10  280 
Breitung t-stat -3.89068  0.0000  10  270 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -4.50499  0.0000  10  280 
ADF - Fisher Chi-square  56.1587  0.0000  10  280 
PP - Fisher Chi-square  340.607  0.0000  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
Growth Rate of Human Capital Variable: 
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1st level: random Walk 
 
Panel unit root test: Summary   
Series:  RGHC   
Date: 03/18/15   Time: 14:44  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -3.86000  0.0001  10  280 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  37.3137  0.0107  10  280 
PP - Fisher Chi-square  41.3682  0.0033  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
 
Second Level: intercept (Random Walk with the Drift: 
 
Panel unit root test: Summary   
Series:  RGHC   
Date: 03/18/15   Time: 14:46  
Sample: 1981 2010   
Exogenous variables: Individual effects 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -1.32527  0.0925  10  280 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -1.45750  0.0725  10  280 
ADF - Fisher Chi-square  24.5777  0.2181  10  280 
PP - Fisher Chi-square  21.7141  0.3562  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
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3rd level: Random Walk with a Drift around a deterministic trend: 
 
Panel unit root test: Summary   
Series:  RGHC   
Date: 03/18/15   Time: 14:47  
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t*  0.94482  0.8276  10  280 
Breitung t-stat -2.25179  0.0122  10  270 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat   0.05076  0.5202  10  280 
ADF - Fisher Chi-square  17.0786  0.6479  10  280 
PP - Fisher Chi-square  12.6592  0.8915  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
Growth Rate of Physical Capital Per Capita: 
 
 
1st level: random Walk 
 
Panel unit root test: Summary   
Series:  RGCKPCAP   
Date: 03/18/15   Time: 14:54  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
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Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -5.83297  0.0000  10  280 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  61.7318  0.0000  10  280 
PP - Fisher Chi-square  78.9217  0.0000  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
 
Second Level: intercept (Random Walk with the Drift: 
 
Panel unit root test: Summary   
Series:  RGCKPCAP   
Date: 03/18/15   Time: 14:55  
Sample: 1981 2010   
Exogenous variables: Individual effects 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -2.15838  0.0154  10  280 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -3.86391  0.0001  10  280 
ADF - Fisher Chi-square  50.7278  0.0002  10  280 
PP - Fisher Chi-square  59.3512  0.0000  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
3rd level: Random Walk with a Drift around a deterministic trend: 
 
Panel unit root test: Summary   
Series:  RGCKPCAP   
Date: 03/18/15   Time: 14:56  
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
111 
 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -1.17940  0.1191  10  280 
Breitung t-stat -3.04378  0.0012  10  270 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -3.81180  0.0001  10  280 
ADF - Fisher Chi-square  49.5545  0.0003  10  280 
PP - Fisher Chi-square  52.3415  0.0001  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
Asia Region: Stationarity Test  
Real Growth Rate of GDP Per Capita: 
 
1st level: random Walk 
 
Panel unit root test: Summary   
Series:  GRGDPPCAP   
Date: 03/18/15   Time: 15:33  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -6.07122  0.0000  10  280 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  100.031  0.0000  10  280 
PP - Fisher Chi-square  166.608  0.0000  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
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Second Level: intercept (Random Walk with the Drift: 
 
Panel unit root test: Summary   
Series:  D(GRGDPPCAP)   
Date: 03/18/15   Time: 15:37  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -17.1981  0.0000  10  270 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  258.545  0.0000  10  270 
PP - Fisher Chi-square  1489.69  0.0000  10  280 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
 
3rd level: Random Walk with a Drift around a deterministic trend: 
 
Panel unit root test: Summary   
Series:  D(GRGDPPCAP,2)   
Date: 03/18/15   Time: 15:38  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -24.2892  0.0000  10  260 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  379.423  0.0000  10  260 
PP - Fisher Chi-square  2633.91  0.0000  10  270 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
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Growth Rate of Physical Capital Per Capita: 
 
 
1st level: random Walk 
 
Panel unit root test: Summary   
Series:  RGCKPCAP   
Date: 03/18/15   Time: 15:45  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -3.28895  0.0005  10  280 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  37.4198  0.0104  10  280 
PP - Fisher Chi-square  43.5397  0.0017  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
 
Second Level: intercept (Random Walk with the Drift: 
 
Panel unit root test: Summary   
Series:  RGCKPCAP   
Date: 03/18/15   Time: 15:45  
Sample: 1981 2010   
Exogenous variables: Individual effects 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
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Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -2.29652  0.0108  10  280 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -1.88506  0.0297  10  280 
ADF - Fisher Chi-square  29.0011  0.0877  10  280 
PP - Fisher Chi-square  35.4700  0.0177  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
3rd level: Random Walk with a Drift around a deterministic trend: 
 
Panel unit root test: Summary   
Series:  RGCKPCAP   
Date: 03/18/15   Time: 15:46  
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -1.15170  0.1247  10  280 
Breitung t-stat -2.09199  0.0182  10  270 
     
Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -1.38071  0.0837  10  280 
ADF - Fisher Chi-square  26.9732  0.1360  10  280 
PP - Fisher Chi-square  28.4295  0.0996  10  290 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
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Growth Rate of Human Capital: 
 
1st level: random Walk 
 
Panel unit root test: Summary   
Series:  RGHC   
Date: 03/18/15   Time: 15:52  
Sample: 1981 2010   
Exogenous variables: None   
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -2.18770  0.0143  6  168 
     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  17.7082  0.1248  6  168 
PP - Fisher Chi-square  17.3071  0.1384  6  174 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
Second Level: intercept (Random Walk with the Drift: 
 
Panel unit root test: Summary   
Series:  RGHC   
Date: 03/18/15   Time: 15:53  
Sample: 1981 2010   
Exogenous variables: Individual effects 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test   
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -0.21096  0.4165  6  168 
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Null: Unit root (assumes individual unit root process)  
Im, Pesaran and Shin W-stat  -0.26859  0.3941  6  168 
ADF - Fisher Chi-square  10.8322  0.5434  6  168 
PP - Fisher Chi-square  10.1645  0.6015  6  174 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 
3rd level: Random Walk with a Drift around a deterministic trend: 
 
Panel unit root test: Summary  
Series:  RGHC   
Date: 03/18/15   Time: 15:54  
Sample: 1981 2010   
Exogenous variables: Individual effects, individual linear trends 
User-specified lags: 1   
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test  
     
        Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process) 
Levin, Lin & Chu t* -0.12722 0.4494 7  196 
Breitung t-stat -0.79240 0.2141 7  189 
     
Null: Unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-stat 0.41620 0.6614 7  196 
ADF - Fisher Chi-square 13.4398 0.4922 7  196 
PP - Fisher Chi-square 8.12229 0.8829 7  203 
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 
-square distribution. All other tests assume asymptotic normality. 
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Appendix I. Normality Graph and Anderson-Darling Test/JB-test 
 
 
African Region:  Normality Graph and Anderson-Darling test/JB-test 
 
JB-test: 
Miscellaneous Statistics 
 
                         Statistic          Value      Prob          Label 
 
                        Normal Test       20.7918    <.0001     Pr > ChiSq 
Asia Region: 
 
 
JB-test: 
 
Miscellaneous Statistics 
 
                         Statistic          Value      Prob          Label 
Distribution of Residuals for African Data set 300 for pooled least squares
30 time periods 1981 - 2010 and 10 cross sectional observations
-0.18 -0.14 -0.1 -0.06 -0.02 0.02 0.06 0.1 0.14 0.18 0.22
0
5
10
15
20
25
30
35
P
e
rc
e
n
t
summary statistics
Normal Mean (Mu) 0.00
Std Dev (Sigma) 0.06
A-D (A-Square) 1.48
Pr > A-Square 0.01
Residuals for African Sample data 300
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Distribution of Residuals for Asia Data set 300 for pooled least squares
30 time periods 1981 - 2010 and 10 cross sectional observations
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                        Normal Test    17184.6882    <.0001     Pr > ChiSq 
Latin America Region: Normality Graph and Anderson-Darling test/JB-test 
 
 JB-test: 
 
Miscellaneous Statistics 
 
                         Statistic          Value      Prob          Label 
 
 
                        Normal Test        5.2088    0.0739     Pr > ChiSq 
 
Appendix J. Summary of Heteroscedasticity Tests: 
 
Summary of Heteroscedasticity tests: 
 
Null Hypothesis:  No heteroscedasticity: 
 
All three pooled data for regions:  3 regions, 10 countries a regions and 30 periods:  900 observations 
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5          8.75        0.1193         
Null could be rejected: 
 
All three fixed effects for regions:  3 regions, 10 countries a regions and 30 periods: 900 observations 
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
Distribution of Residuals for Latin American Data set 300 for pooled least squares
30 time periods 1981 - 2010 and 10 cross sectional observations
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                                    11         20.70        0.0366                                                                       
 
Null is rejected and there is evidence for Heteroscedasticity. 
 
Africa 300 pooled regression with OLS: 
                                     Test of First and Second                                                                            
                                    Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5          2.75        0.7391                                                                       
 
Null is not rejected and there is no evidence for Heteroscedasticity. 
 
Asia 300 pooled regression with OLS:   
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq   
 
                                     5         10.17        0.0706      
Null is rejected and there is evidence for Heteroscedasticity. 
 
 
 
Latin America 300 pooled regression with OLS:   
 
                                     Test of First and Second                                                                            
                                       Moment Specification                                                                              
 
                                    DF    Chi-Square    Pr > ChiSq                                                                       
 
                                     5          7.66        0.1759                                                                       
 
Null is not rejected and there is no evidence for Heteroscedasticity. 
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Appendix K.t-tests for difference among the three Variants (9) 
 
The remaining Tests for the Econometrics Testing: t-tests for difference among the 
three Variants (9) 
 Africa 
 
Asia Latin America 
1ˆ  
-0.01825 0.00292 0.00884 
2ˆ  
1.85410 -0.49131 -0.49002 
3ˆ  
0.31079 0.64023 0.43972 
 1ˆse   0.00694 0.00788 0.0104 
 2ˆse   0.49837 0.5759 0.9687 
 3ˆse   0.06054 0.1156 0.1412 
n 300 
 
300 300 
n-1 299 
 
299 299 
 
2
1
ˆse
n

 
0.0000001605 0.0000002070 0.0000003605 
 
2
2
ˆse
n

 
0.0008279089 0.0011055360 0.0031279323 
 
2
3
ˆse
n

 
0.0000122170 0.0000445445 0.0000664581 
 
2
1
ˆ
1
se
n


 
0.0000001611 0.0000002077 0.0000003617 
 
2
2
ˆ
1
se
n


 
0.0008306778 0.0011092335 0.0031383936 
 
2
3
ˆ
1
se
n


 
0.0000122578 0.0000446935 0.0000666804 
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Appendix L. Data: Periods, Countries, and Variables 
 
Variables      
RGDPO: Output-side real GDP at chained PPPs (in mil. 2005US$)     
POP: Population (in millions)    
EMP: Number of persons engaged (in millions)     
HC: Index of human capital per person, based on years of schooling (Barro/Lee, 2012) 
and returns to education (Psacharopoulos, 1994)     
CK: Capital stock at current PPPs (in mil. 2005US$)   
year country rgdpo pop emp hc ck 
1981 BDI 2695.51 4.26 2.15 1.21 3582.46 
1982 BDI 2539.61 4.4 2.22 1.21 3843.28 
1983 BDI 2600.36 4.54 2.31 1.22 3935.45 
1984 BDI 2685.7 4.7 2.39 1.22 4107.03 
1985 BDI 2994.69 4.85 2.47 1.22 4306.15 
1986 BDI 3296.69 5.01 2.55 1.23 4571.13 
1987 BDI 3266.2 5.17 2.62 1.24 4792.35 
1988 BDI 3144.62 5.32 2.69 1.25 5058.37 
1989 BDI 3394.6 5.47 2.75 1.25 5168.55 
1990 BDI 3249.31 5.6 2.81 1.26 5181.2 
1991 BDI 3154.78 5.72 2.84 1.28 5189.85 
1992 BDI 2921.88 5.84 2.87 1.29 5244.26 
1993 BDI 2853.8 5.93 2.88 1.3 5296.95 
1994 BDI 2757.16 6.02 2.89 1.32 5347 
1995 BDI 2546.78 6.09 2.89 1.33 5480.1 
1996 BDI 2521.49 6.14 2.88 1.35 5530.93 
1997 BDI 3133.32 6.18 2.86 1.36 5636.46 
1998 BDI 3013.35 6.22 2.85 1.38 5983.83 
1999 BDI 2957.81 6.28 2.87 1.39 6204.92 
2000 BDI 2947.29 6.37 2.92 1.4 6347.91 
2001 BDI 3071.06 6.5 2.99 1.42 6561.01 
2002 BDI 3140.01 6.66 3.1 1.43 6799.65 
2003 BDI 3331.96 6.84 3.23 1.44 7234.37 
2004 BDI 3536.09 7.04 3.37 1.46 8013.72 
2005 BDI 3458.02 7.25 3.52 1.47 8789.64 
2006 BDI 3533.94 7.47 3.67 1.49 9578.46 
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2007 BDI 3531.48 7.71 3.84 1.51 9950.99 
2008 BDI 4577.68 7.94 4.01 1.53 10320.96 
2009 BDI 4626.39 8.17 4.17 1.55 10481.84 
2010 BDI 4809.75 8.38 4.31 1.57 10602.2 
1981 BEN 6170.55 3.71 1.45 1.19 4141.92 
1982 BEN 5624.66 3.81 1.49 1.21 4484.66 
1983 BEN 5683.91 3.92 1.53 1.23 4409.41 
1984 BEN 5912.88 4.03 1.57 1.24 4372.13 
1985 BEN 6292.17 4.14 1.6 1.26 4411.71 
1986 BEN 6052.32 4.25 1.65 1.27 4818.09 
1987 BEN 5630.72 4.37 1.69 1.29 5161.39 
1988 BEN 5609.23 4.49 1.74 1.3 5565.05 
1989 BEN 5066.86 4.63 1.79 1.32 5923.62 
1990 BEN 5144.84 4.77 1.85 1.33 6549.48 
1991 BEN 5406.88 4.93 1.92 1.35 7107.37 
1992 BEN 5537.31 5.11 2 1.36 7799.48 
1993 BEN 5602.28 5.29 2.08 1.38 8831.68 
1994 BEN 5589.97 5.47 2.16 1.4 10104.53 
1995 BEN 6067.33 5.65 2.23 1.42 11889.88 
1996 BEN 6268.14 5.82 2.3 1.44 13997.53 
1997 BEN 6781.52 5.99 2.36 1.46 14625.19 
1998 BEN 7021.16 6.15 2.42 1.48 15415.07 
1999 BEN 7492.87 6.33 2.49 1.5 16245.01 
2000 BEN 8119.72 6.52 2.56 1.52 17156.35 
2001 BEN 8379.06 6.72 2.64 1.54 18332.37 
2002 BEN 8641.85 6.94 2.73 1.56 19630.67 
2003 BEN 9065.56 7.16 2.83 1.58 21156.78 
2004 BEN 9282.83 7.4 2.94 1.61 23201.97 
2005 BEN 9507.22 7.63 3.05 1.63 25722.85 
2006 BEN 9970.83 7.87 3.16 1.66 28169.6 
2007 BEN 10492.1 8.11 3.27 1.69 29661.99 
2008 BEN 10676.54 8.36 3.39 1.72 31303.59 
2009 BEN 10895.81 8.6 3.5 1.75 31905.22 
2010 BEN 11011.39 8.85 3.62 1.77 32626.01 
1981 BWA 2342.89 1.03 0.41 1.61 4273.94 
1982 BWA 2547.17 1.07 0.42 1.71 4651.35 
1983 BWA 3000.71 1.11 0.43 1.79 4778.86 
123 
 
1984 BWA 3688.01 1.14 0.45 1.87 4954.85 
1985 BWA 4292.58 1.18 0.46 1.95 5226.74 
1986 BWA 4880.58 1.22 0.48 2.01 5730.8 
1987 BWA 5243.81 1.26 0.5 2.08 6248.13 
1988 BWA 5730.54 1.3 0.52 2.15 6971.24 
1989 BWA 7424.89 1.34 0.54 2.22 8305.44 
1990 BWA 8103.09 1.38 0.56 2.29 10088.61 
1991 BWA 8883.98 1.42 0.58 2.34 11342.01 
1992 BWA 9303.51 1.46 0.61 2.4 12518.31 
1993 BWA 9630.11 1.51 0.63 2.46 13940.35 
1994 BWA 10011.33 1.55 0.66 2.52 15485.6 
1995 BWA 10661.53 1.59 0.69 2.57 17483.01 
1996 BWA 11623.46 1.62 0.71 2.59 19388.96 
1997 BWA 12117.56 1.66 0.74 2.62 21320.02 
1998 BWA 13567.88 1.7 0.77 2.64 23888.4 
1999 BWA 14527.53 1.73 0.79 2.66 26932.07 
2000 BWA 13808.7 1.76 0.82 2.68 30122.63 
2001 BWA 16234.27 1.78 0.84 2.7 33829.78 
2002 BWA 18605.44 1.81 0.86 2.72 37920.36 
2003 BWA 16989.01 1.83 0.88 2.73 42363.07 
2004 BWA 17687.42 1.85 0.9 2.75 48007.97 
2005 BWA 16528.7 1.88 0.92 2.77 54423.53 
2006 BWA 18544.63 1.9 0.95 2.78 59528.5 
2007 BWA 19395.73 1.93 0.97 2.8 63523.91 
2008 BWA 23287.47 1.95 0.99 2.81 68361.18 
2009 BWA 19689.59 1.98 1.02 2.83 71249.23 
2010 BWA 22440.98 2.01 1.04 2.85 75775.61 
1981 CAF 1916.45 2.34 1.06 1.26 7342.97 
1982 CAF 1919.46 2.41 1.09 1.27 7289.2 
1983 CAF 1845.21 2.49 1.12 1.29 6891.58 
1984 CAF 1973.7 2.56 1.15 1.3 6747.48 
1985 CAF 2236.06 2.63 1.18 1.32 6635.03 
1986 CAF 2269.64 2.69 1.21 1.34 6829.92 
1987 CAF 2107.5 2.75 1.23 1.36 6899.91 
1988 CAF 2170.13 2.81 1.25 1.38 6909.22 
1989 CAF 2251.05 2.87 1.27 1.41 6878.3 
1990 CAF 2253.36 2.93 1.3 1.43 7014.56 
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1991 CAF 2238.42 3.01 1.34 1.44 6941.46 
1992 CAF 2165.55 3.08 1.38 1.45 6880.14 
1993 CAF 2080.28 3.17 1.42 1.46 6904.12 
1994 CAF 2480.46 3.25 1.46 1.48 6976.23 
1995 CAF 2473.6 3.33 1.5 1.49 7181.6 
1996 CAF 2104.75 3.41 1.54 1.5 7077.7 
1997 CAF 2191.88 3.48 1.58 1.51 7050.61 
1998 CAF 2303.95 3.56 1.61 1.52 7105.44 
1999 CAF 2399.89 3.63 1.64 1.54 7250.55 
2000 CAF 2458.73 3.7 1.68 1.55 7349.09 
2001 CAF 2484.23 3.77 1.71 1.56 7487.72 
2002 CAF 2475.42 3.83 1.74 1.57 7593.15 
2003 CAF 2310.93 3.89 1.77 1.58 7659.82 
2004 CAF 2352.4 3.95 1.81 1.59 7879.65 
2005 CAF 2403.04 4.02 1.84 1.6 8246.03 
2006 CAF 2369.31 4.09 1.88 1.61 8667.58 
2007 CAF 2457.12 4.16 1.92 1.61 8756.7 
2008 CAF 2567.63 4.24 1.97 1.62 8898.01 
2009 CAF 2590.26 4.32 2.01 1.63 8723.03 
2010 CAF 2651.46 4.4 2.06 1.64 8675.87 
1981 CMR 17647.27 9.38 3.63 1.53 25257.9 
1982 CMR 21019.74 9.65 3.73 1.55 24371.01 
1983 CMR 24004.77 9.93 3.8 1.58 22967.67 
1984 CMR 26995.33 10.22 3.88 1.61 22474.81 
1985 CMR 28498.31 10.52 3.96 1.63 22472.38 
1986 CMR 28189.93 10.83 4.05 1.66 24214.14 
1987 CMR 26980.76 11.16 4.17 1.69 25847.51 
1988 CMR 25679.79 11.49 4.32 1.72 27671.93 
1989 CMR 26027.37 11.84 4.45 1.74 29580.49 
1990 CMR 26636.71 12.18 4.61 1.77 32455.12 
1991 CMR 26279.2 12.53 4.77 1.79 34150.86 
1992 CMR 25646.44 12.88 4.94 1.81 35456.31 
1993 CMR 24795.52 13.24 5.11 1.84 38017.17 
1994 CMR 23617.94 13.59 5.29 1.86 41017.89 
1995 CMR 26315.68 13.94 5.46 1.88 44685.29 
1996 CMR 27739.92 14.29 5.64 1.9 48370.36 
1997 CMR 28041.2 14.63 5.81 1.92 49059.18 
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1998 CMR 28400.12 14.98 5.98 1.94 50139.22 
1999 CMR 28883.13 15.32 6.16 1.95 51150.31 
2000 CMR 28995.22 15.68 6.33 1.97 52379.34 
2001 CMR 28966 16.04 6.51 1.99 54624.14 
2002 CMR 29729.78 16.41 6.69 2 56834.91 
2003 CMR 30428.44 16.78 6.87 2.01 58421.57 
2004 CMR 30268.71 17.17 7.06 2.03 62155.14 
2005 CMR 30480.66 17.55 7.27 2.04 66803.07 
2006 CMR 31879.23 17.95 7.47 2.06 71728.21 
2007 CMR 32282.51 18.35 7.67 2.08 74633.57 
2008 CMR 31414.53 18.76 7.89 2.1 77284.52 
2009 CMR 34213.21 19.18 8.11 2.12 77882.97 
2010 CMR 34578.25 19.6 8.34 2.14 79900.18 
1981 EGY 61772.52 46.03 14.14 1.47 26643.04 
1982 EGY 63017.88 47.13 14.27 1.51 31430.23 
1983 EGY 72931.27 48.28 14.47 1.56 34002.68 
1984 EGY 80967.49 49.45 14.73 1.6 36622.31 
1985 EGY 83345.63 50.66 14.97 1.65 39163.93 
1986 EGY 86141.33 51.9 15.31 1.68 43834.85 
1987 EGY 87797.13 53.17 15.76 1.71 48723.19 
1988 EGY 86667.83 54.43 16.16 1.73 54276 
1989 EGY 95829.88 55.67 16.57 1.75 61730.14 
1990 EGY 109687.9 56.84 16.89 1.78 75269.45 
1991 EGY 128473.1 57.95 16.49 1.8 84149.44 
1992 EGY 149769.9 59 16.51 1.83 95663.49 
1993 EGY 165890.8 60.02 17.21 1.85 114100.1 
1994 EGY 189861.2 61.03 18.03 1.88 139678.1 
1995 EGY 226183.4 62.06 18.13 1.9 176270.2 
1996 EGY 271157.7 63.12 18.45 1.94 242127.2 
1997 EGY 271128.6 64.2 18.59 1.97 257097.3 
1998 EGY 268466.3 65.31 18.79 2 281224.1 
1999 EGY 273271.6 66.46 19.85 2.04 302819.7 
2000 EGY 276173.3 67.65 20.19 2.07 329353.2 
2001 EGY 283515.9 68.89 20.47 2.1 357958.7 
2002 EGY 286025.6 70.17 20.77 2.13 388218.2 
2003 EGY 290573 71.5 21.78 2.15 415881.6 
2004 EGY 299892 72.84 22.75 2.18 456981.5 
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2005 EGY 310792 74.2 23.72 2.21 513990.8 
2006 EGY 319621.5 75.57 23.68 2.23 578337.2 
2007 EGY 342634.4 76.94 24.72 2.25 636521.6 
2008 EGY 374677.3 78.32 25.3 2.27 702873.5 
2009 EGY 378684.8 79.72 25.88 2.29 734817.3 
2010 EGY 401944.7 81.12 26.47 2.31 778027.1 
1981 GHA 16183.58 11.25 4.38 1.9 70869.34 
1982 GHA 14116.36 11.62 4.61 1.92 70125.61 
1983 GHA 14067.53 12.04 4.66 1.95 65987.21 
1984 GHA 15773.42 12.46 4.73 1.97 63910.34 
1985 GHA 17144.19 12.87 4.91 1.99 63153.25 
1986 GHA 17750.57 13.26 5.02 2.01 63319.46 
1987 GHA 18435.17 13.64 5.18 2.02 62853.27 
1988 GHA 19930.66 14.01 5.33 2.04 63147.86 
1989 GHA 19744.03 14.39 5.49 2.05 63543.64 
1990 GHA 20215.6 14.79 5.67 2.07 65554.48 
1991 GHA 21867.45 15.22 5.89 2.08 65633.73 
1992 GHA 21686.18 15.66 6.14 2.08 64701.43 
1993 GHA 21961.58 16.11 6.4 2.09 65236.49 
1994 GHA 22919.62 16.55 6.68 2.1 66464.76 
1995 GHA 23830.03 17 6.99 2.1 67809.54 
1996 GHA 23565.98 17.43 7.31 2.13 68436.75 
1997 GHA 26828.28 17.86 7.62 2.15 69573.51 
1998 GHA 26384.6 18.28 7.94 2.17 71088.34 
1999 GHA 29556.49 18.72 8.26 2.19 71192.44 
2000 GHA 34128.68 19.17 8.58 2.22 75281.16 
2001 GHA 32067.71 19.63 8.76 2.23 79337.91 
2002 GHA 31612.56 20.11 8.94 2.24 80218.44 
2003 GHA 34034.83 20.61 9.11 2.25 83104.09 
2004 GHA 37149.48 21.12 9.28 2.26 89272.55 
2005 GHA 37814.24 21.64 9.42 2.27 96656.7 
2006 GHA 37418.14 22.17 9.57 2.29 105764.2 
2007 GHA 40364.21 22.71 9.88 2.31 112168.2 
2008 GHA 44047.4 23.26 10.19 2.33 121570.1 
2009 GHA 47158.37 23.82 10.51 2.35 122634 
2010 GHA 52380.96 24.39 10.82 2.38 129560.2 
1981 KEN 27617.28 16.9 6.31 1.7 41930 
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1982 KEN 28768 17.56 6.55 1.72 41113.51 
1983 KEN 30487.78 18.24 6.81 1.75 38557.67 
1984 KEN 32505.38 18.94 7.08 1.78 37292.47 
1985 KEN 33481.77 19.66 7.36 1.81 36736.06 
1986 KEN 35468.96 20.39 7.65 1.83 38850.05 
1987 KEN 35684.27 21.13 7.96 1.86 41016.31 
1988 KEN 37348.12 21.89 8.29 1.88 43870.32 
1989 KEN 37488.64 22.67 8.66 1.91 46789.73 
1990 KEN 39208.7 23.45 9.03 1.93 53199.8 
1991 KEN 39938.73 24.24 9.33 1.95 56152.11 
1992 KEN 38970.14 25.04 9.61 1.97 59188.89 
1993 KEN 41333.83 25.85 9.92 1.98 63719.17 
1994 KEN 47601.08 26.64 10.29 2 69658.1 
1995 KEN 45952.11 27.43 10.62 2.02 77370.45 
1996 KEN 47323.91 28.19 10.94 2.03 85276.85 
1997 KEN 46312.64 28.94 11.25 2.05 82486.21 
1998 KEN 44970.24 29.7 11.53 2.06 80741.83 
1999 KEN 44018.41 30.46 11.82 2.07 78951.83 
2000 KEN 42714.72 31.25 12.11 2.09 77881.62 
2001 KEN 42967.44 32.08 12.38 2.1 77805.63 
2002 KEN 40516.45 32.93 12.64 2.12 77028.25 
2003 KEN 38640.92 33.81 12.89 2.14 75806.93 
2004 KEN 39328.4 34.7 13.14 2.15 76855.11 
2005 KEN 41543.7 35.61 13.38 2.17 80507.77 
2006 KEN 44780.59 36.54 13.74 2.18 89187.66 
2007 KEN 46605.16 37.49 14.12 2.19 95534.27 
2008 KEN 48422.05 38.46 14.5 2.21 102209.6 
2009 KEN 47532.93 39.46 14.89 2.22 105595 
2010 KEN 51722.7 40.51 15.34 2.23 110380.4 
1981 MRT 2479.71 1.56 0.4 1.34 8555.27 
1982 MRT 2294.13 1.61 0.41 1.36 8880.63 
1983 MRT 2386.56 1.65 0.43 1.37 8799.01 
1984 MRT 2311.63 1.7 0.44 1.38 9001.1 
1985 MRT 2367.29 1.75 0.45 1.39 9228.23 
1986 MRT 2684.64 1.8 0.47 1.4 9586.17 
1987 MRT 2702.69 1.84 0.48 1.41 9815.94 
1988 MRT 2585.52 1.89 0.49 1.42 9969.95 
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1989 MRT 2625.52 1.94 0.51 1.43 9986.91 
1990 MRT 2603.99 2 0.52 1.44 10032.74 
1991 MRT 2652.83 2.05 0.54 1.46 9963.76 
1992 MRT 2721.55 2.11 0.56 1.47 10004.12 
1993 MRT 2989.64 2.17 0.58 1.49 10166.58 
1994 MRT 3185.06 2.23 0.6 1.5 10434.65 
1995 MRT 2963.46 2.29 0.62 1.52 10780.02 
1996 MRT 3316.21 2.36 0.64 1.53 10811.04 
1997 MRT 3196.12 2.43 0.67 1.55 10950.44 
1998 MRT 3285.56 2.5 0.7 1.57 11254.47 
1999 MRT 3545.48 2.57 0.73 1.58 11533.43 
2000 MRT 3711.21 2.64 0.76 1.6 11879.75 
2001 MRT 3759.34 2.72 0.79 1.62 12374.74 
2002 MRT 3900.51 2.8 0.83 1.64 12810.39 
2003 MRT 4407.67 2.88 0.86 1.66 13661.5 
2004 MRT 4641.79 2.96 0.9 1.68 15824.08 
2005 MRT 5504.35 3.05 0.93 1.7 19259.32 
2006 MRT 6122.21 3.13 0.96 1.72 21817.09 
2007 MRT 6122.19 3.21 1 1.74 23565.13 
2008 MRT 6336.89 3.3 1.04 1.76 25590.53 
2009 MRT 6494.36 3.38 1.08 1.78 26683.59 
2010 MRT 6853.44 3.46 1.12 1.8 28368.13 
1981 SDN 19786.15 16.37 4.27 1.2 6597.05 
1982 SDN 22083.04 16.93 4.41 1.22 6747.46 
1983 SDN 20158.48 17.5 4.42 1.23 6429.03 
1984 SDN 20273.09 18.05 4.5 1.24 6134.64 
1985 SDN 20455.58 18.58 4.56 1.26 6006.26 
1986 SDN 22145.85 19.06 4.62 1.27 6082.79 
1987 SDN 22608.14 19.52 4.69 1.29 6011.59 
1988 SDN 23711.56 19.96 4.78 1.3 6110.49 
1989 SDN 22991.68 20.42 4.83 1.32 6032.78 
1990 SDN 24442.84 20.9 4.87 1.33 6107.9 
1991 SDN 25855.94 21.43 4.91 1.35 6105.71 
1992 SDN 25285.42 21.99 4.99 1.36 6325.04 
1993 SDN 25115.69 22.57 5.08 1.37 6639.12 
1994 SDN 26494.62 23.17 5.39 1.39 7087.09 
1995 SDN 26615.96 23.78 5.67 1.4 7528.72 
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1996 SDN 27930.34 24.4 5.9 1.41 8763.12 
1997 SDN 29274.46 25.04 6.1 1.42 10205.27 
1998 SDN 30434.15 25.68 6.31 1.44 13479.78 
1999 SDN 35312.7 26.33 6.52 1.45 15396.51 
2000 SDN 39519.12 26.97 6.72 1.46 17080.45 
2001 SDN 39829.05 27.62 6.95 1.47 19438.06 
2002 SDN 41341.45 28.26 7.16 1.48 23487.17 
2003 SDN 45539.36 28.91 7.38 1.49 28850.2 
2004 SDN 49805.23 29.59 7.62 1.49 36467.88 
2005 SDN 57114.45 30.31 7.87 1.5 46162.93 
2006 SDN 66322.66 31.06 8.11 1.51 55220.95 
2007 SDN 66318.13 31.86 8.36 1.52 62160.84 
2008 SDN 64977.6 32.68 8.59 1.53 69262.28 
2009 SDN 75550.09 33.52 8.82 1.55 73955.13 
2010 SDN 79086.48 34.53 9.16 1.56 80080.43 
1981 BGD 92001.05 82.88 23.69 1.37 105668.2 
1982 BGD 91842.3 85.16 24.56 1.39 110773.2 
1983 BGD 93656.11 87.46 25.44 1.41 110410.2 
1984 BGD 102850.7 89.83 26.37 1.43 112813.1 
1985 BGD 107662.7 92.28 27.42 1.45 116461.2 
1986 BGD 110183.6 94.83 28.54 1.47 128919.1 
1987 BGD 110520.1 97.43 29.48 1.48 137258.8 
1988 BGD 115364.1 100.06 30.43 1.5 145899.9 
1989 BGD 128407.3 102.68 31.38 1.51 154704.9 
1990 BGD 133771 105.26 32.17 1.53 166110.3 
1991 BGD 138854 107.77 33.22 1.55 173760.1 
1992 BGD 142578.1 110.23 33.85 1.57 179979.5 
1993 BGD 146093.7 112.65 34.46 1.6 192727.3 
1994 BGD 153075.9 115.06 35.07 1.62 207967.2 
1995 BGD 160620.9 117.49 35.68 1.65 226128.4 
1996 BGD 165360.3 119.93 36.27 1.68 244083.8 
1997 BGD 160949.3 122.37 36.85 1.71 254222.9 
1998 BGD 155921.4 124.8 37.4 1.74 270132.7 
1999 BGD 149077.3 127.21 37.93 1.77 288108.8 
2000 BGD 152633.6 129.59 38.44 1.79 308949.8 
2001 BGD 154818.5 131.94 40.15 1.82 333508.4 
2002 BGD 160061 134.27 41.9 1.85 360365.7 
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2003 BGD 163004.1 136.51 43.68 1.88 391552.4 
2004 BGD 166062.9 138.63 44.57 1.9 435362.2 
2005 BGD 171847 140.59 45.44 1.93 490824.2 
2006 BGD 181606.2 142.35 46.28 1.96 557488.2 
2007 BGD 194164.3 143.96 47.08 1.99 608638.7 
2008 BGD 202044.4 145.48 47.86 2.02 659023.8 
2009 BGD 211179.3 147.03 48.55 2.04 691565.4 
2010 BGD 224362.8 148.69 49.4 2.07 733525.1 
1981 BRN 12646.31 0.2 0.07 2.25 19535.33 
1982 BRN 14882.64 0.2 0.07 2.27 20701.65 
1983 BRN 16105.42 0.21 0.07 2.3 20438.54 
1984 BRN 16007.12 0.21 0.08 2.32 20203.04 
1985 BRN 15048.83 0.22 0.08 2.34 20329.69 
1986 BRN 12692.43 0.23 0.08 2.37 21014.93 
1987 BRN 13438.14 0.23 0.09 2.4 21489.65 
1988 BRN 12556.15 0.24 0.09 2.42 22257.5 
1989 BRN 14274.63 0.25 0.1 2.45 23052.26 
1990 BRN 15238.74 0.25 0.1 2.48 24482.42 
1991 BRN 15578.9 0.26 0.11 2.49 25043.18 
1992 BRN 18111.02 0.27 0.11 2.51 25913.39 
1993 BRN 17267.82 0.27 0.11 2.52 27672.12 
1994 BRN 16059.34 0.28 0.12 2.54 29196.25 
1995 BRN 16317.29 0.29 0.12 2.55 31130.71 
1996 BRN 18928.65 0.3 0.13 2.56 34565.2 
1997 BRN 16980.6 0.3 0.13 2.57 36592.78 
1998 BRN 15105.83 0.31 0.13 2.58 38339.05 
1999 BRN 16644.76 0.32 0.14 2.58 39501.72 
2000 BRN 17787.03 0.33 0.14 2.59 40092.45 
2001 BRN 16273.43 0.33 0.15 2.6 41060.4 
2002 BRN 17756.97 0.34 0.15 2.61 42722.51 
2003 BRN 18490.72 0.35 0.15 2.62 43966.94 
2004 BRN 19544.03 0.36 0.15 2.63 46270.1 
2005 BRN 20158.92 0.36 0.16 2.63 49114.61 
2006 BRN 21141.23 0.37 0.16 2.64 52261.45 
2007 BRN 20988.88 0.38 0.16 2.65 54009.95 
2008 BRN 17302.63 0.38 0.17 2.66 56054.04 
2009 BRN 20449.62 0.39 0.17 2.67 56092.47 
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2010 BRN 16558.22 0.4 0.17 2.68 56590 
1981 CHN 1316946 978.47 500.9 1.86 2477858 
1982 CHN 1438150 992.06 519.15 1.88 2663907 
1983 CHN 1545215 1006.3 533.2 1.9 2745857 
1984 CHN 1898068 1021.33 546.72 1.92 2855236 
1985 CHN 2137698 1037.27 560.24 1.94 3028485 
1986 CHN 2258370 1054.28 572.09 1.95 3275751 
1987 CHN 2337328 1072.18 582.42 1.97 3531939 
1988 CHN 2328786 1090.38 598.15 1.98 3832597 
1989 CHN 2195514 1108.14 619.08 2 4044387 
1990 CHN 2255283 1124.79 637.07 2.01 4407309 
1991 CHN 2397406 1140.19 651.2 2.05 4600750 
1992 CHN 2625988 1154.43 658.22 2.08 4886865 
1993 CHN 2994206 1167.69 664.8 2.11 5428866 
1994 CHN 3193778 1180.34 671.32 2.15 6079417 
1995 CHN 3565388 1192.63 677.6 2.18 6842735 
1996 CHN 3702424 1204.61 685.08 2.21 7579062 
1997 CHN 3859120 1216.11 693.85 2.24 8454202 
1998 CHN 3823732 1227.09 702.28 2.27 9508100 
1999 CHN 4049782 1237.38 710.16 2.31 10613524 
2000 CHN 4320362 1246.84 717.4 2.34 11829883 
2001 CHN 4628209 1255.5 725.55 2.36 13228047 
2002 CHN 5110871 1263.41 733.83 2.39 14765189 
2003 CHN 5565987 1270.79 740.86 2.41 16598022 
2004 CHN 6147538 1277.86 748.16 2.44 19041766 
2005 CHN 6771131 1284.82 755.13 2.46 22065822 
2006 CHN 7483626 1291.7 761.13 2.49 25739026 
2007 CHN 8321475 1298.52 766.95 2.51 28934338 
2008 CHN 8642773 1305.24 772.35 2.54 32403456 
2009 CHN 9322423 1311.79 777.38 2.56 35743672 
2010 CHN 10140868 1318.17 781.38 2.58 39767296 
1981 IDN 308036.1 154.86 55.34 1.64 432425.8 
1982 IDN 317522.8 158.36 59.48 1.65 462084 
1983 IDN 345232.7 161.86 59.96 1.66 465185.4 
1984 IDN 363894 165.35 61.53 1.67 474205.8 
1985 IDN 371050.8 168.78 64.25 1.68 490049.7 
1986 IDN 382423.6 172.15 70.45 1.69 515993.4 
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1987 IDN 397703.4 175.46 72.67 1.7 535618.3 
1988 IDN 412736.3 178.71 74.9 1.71 563063.8 
1989 IDN 454591.3 181.92 75.83 1.72 593372.6 
1990 IDN 514099.7 185.09 78.29 1.72 652225 
1991 IDN 562746.3 188.22 78.91 1.74 688533.2 
1992 IDN 601166.3 191.31 81.05 1.75 719923.8 
1993 IDN 640077.4 194.35 81.7 1.77 768126.3 
1994 IDN 689362.1 197.33 84.5 1.78 831277.3 
1995 IDN 755569.4 200.25 82.33 1.8 911309.2 
1996 IDN 816915.5 203.11 87.83 1.81 992244.1 
1997 IDN 823283.3 205.91 87.31 1.83 1120614 
1998 IDN 651995.5 208.67 89.43 1.85 1197586 
1999 IDN 650523.3 210.61 90.02 1.88 1270971 
2000 IDN 619647.3 213.4 90.81 1.9 1377954 
2001 IDN 626276.9 216.2 91.67 1.91 1489002 
2002 IDN 631812.6 219.03 92.42 1.93 1610489 
2003 IDN 633356.4 221.84 93.49 1.95 1748130 
2004 IDN 678125.2 224.61 94.3 1.96 1960429 
2005 IDN 724812.1 227.3 94.48 1.98 2238526 
2006 IDN 753262.1 229.92 95.86 2 2482645 
2007 IDN 782685.4 232.46 100.21 2.02 2652849 
2008 IDN 862852.4 234.95 102.7 2.04 2841390 
2009 IDN 899246 237.41 104.9 2.06 2942190 
2010 IDN 957421 239.87 108.14 2.08 3087244 
1981 ISR 58276.57 3.82 1.35 2.95 146328.4 
1982 ISR 60536.12 3.88 1.37 2.96 155243.2 
1983 ISR 63524.39 3.95 1.38 2.97 157835.4 
1984 ISR 63208.67 4.02 1.41 2.98 161862.3 
1985 ISR 65114.19 4.08 1.43 2.99 167226.1 
1986 ISR 71323.73 4.15 1.47 3.01 175504.9 
1987 ISR 75506.8 4.22 1.5 3.02 183918 
1988 ISR 78470.63 4.29 1.56 3.03 192798.6 
1989 ISR 77121.41 4.38 1.62 3.04 200378.9 
1990 ISR 83679.95 4.5 1.66 3.05 214123.2 
1991 ISR 90572.84 4.64 1.76 3.07 229368.8 
1992 ISR 98139.35 4.81 1.85 3.08 245533 
1993 ISR 102916.9 4.99 1.94 3.09 267496.5 
133 
 
1994 ISR 111085.4 5.16 2.03 3.1 295366.8 
1995 ISR 116776.6 5.33 2.11 3.11 328191.5 
1996 ISR 123595.5 5.49 2.19 3.12 349179 
1997 ISR 128363 5.63 2.26 3.13 370947.6 
1998 ISR 135593.4 5.77 2.33 3.15 391207.2 
1999 ISR 142657.7 5.89 2.41 3.16 412992.8 
2000 ISR 159629.7 6.01 2.48 3.17 431594.4 
2001 ISR 161427.6 6.13 2.51 3.18 447461.3 
2002 ISR 160371.3 6.24 2.52 3.18 456934.1 
2003 ISR 154649.2 6.35 2.53 3.19 442042.7 
2004 ISR 154077.9 6.47 2.59 3.19 435482.6 
2005 ISR 155744.3 6.6 2.69 3.2 433958.8 
2006 ISR 155796.3 6.76 2.79 3.2 442770.8 
2007 ISR 157719.6 6.92 2.94 3.21 441639.4 
2008 ISR 158151.6 7.09 3.08 3.21 443908 
2009 ISR 163700.8 7.26 3.13 3.21 451880.4 
2010 ISR 168681.8 7.42 3.24 3.22 459971.2 
1981 IND 766631.3 716.49 257.09 1.39 1553738 
1982 IND 755598.2 733.15 264.27 1.41 1454703 
1983 IND 762297.5 750.03 271.99 1.43 1313518 
1984 IND 763557.7 767.15 279.47 1.45 1225151 
1985 IND 777170.8 784.49 287.05 1.47 1174193 
1986 IND 818005.3 802.05 295.28 1.5 1247961 
1987 IND 869702 819.8 303.27 1.52 1320484 
1988 IND 941892.8 837.7 308.76 1.54 1411502 
1989 IND 1008595 855.71 316.22 1.56 1501500 
1990 IND 1072662 873.79 323.88 1.59 1696182 
1991 IND 1088652 891.91 332.62 1.6 1759996 
1992 IND 1152434 910.06 341.31 1.62 1834230 
1993 IND 1225225 928.23 350.02 1.63 1949897 
1994 IND 1307341 946.37 356.38 1.65 2092468 
1995 IND 1406253 964.49 361.9 1.66 2284970 
1996 IND 1521487 982.55 367.35 1.68 2449091 
1997 IND 1610523 1000.56 372.76 1.7 2628458 
1998 IND 1725604 1018.47 378.16 1.72 2853441 
1999 IND 1852904 1036.26 383.59 1.73 3103772 
2000 IND 1941299 1053.9 391.81 1.75 3356749 
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2001 IND 2026553 1071.37 401.05 1.76 3660408 
2002 IND 2129992 1088.69 410.51 1.78 3981275 
2003 IND 2326412 1105.89 420.12 1.8 4357949 
2004 IND 2507207 1122.99 434.09 1.82 4939776 
2005 IND 2828320 1140.04 439.83 1.83 5725998 
2006 IND 3107644 1157.04 449.97 1.85 6569215 
2007 IND 3398072 1173.97 460.36 1.87 7297970 
2008 IND 3705035 1190.86 467.77 1.89 8000951 
2009 IND 3898341 1207.74 475.31 1.91 8526501 
2010 IND 4341894 1224.61 485.17 1.93 9174545 
1981 IRN 123137.8 40.01 9.63 1.59 406497.8 
1982 IRN 147558.8 41.53 9.8 1.62 394173.4 
1983 IRN 146222.4 43.13 9.98 1.65 375561.5 
1984 IRN 137394.4 44.79 10.34 1.67 365611.7 
1985 IRN 140380.7 46.5 10.7 1.7 354296.5 
1986 IRN 124043.5 48.26 11.24 1.73 384675.2 
1987 IRN 123834.1 50.05 11.71 1.76 410856.9 
1988 IRN 123721.6 51.81 12.23 1.8 444805.6 
1989 IRN 129800.9 53.44 12.67 1.83 478078 
1990 IRN 161081 54.87 12.9 1.86 543253.9 
1991 IRN 189105.4 56.07 13.02 1.91 596777.7 
1992 IRN 218173.8 57.07 13.07 1.96 662213 
1993 IRN 265999.7 57.94 13.32 2.01 747499.1 
1994 IRN 270165.4 58.81 13.7 2.07 844276 
1995 IRN 285879.9 59.76 14.07 2.12 971978.1 
1996 IRN 333155.3 60.82 14.49 2.16 1131777 
1997 IRN 347083 61.96 15.23 2.21 1187181 
1998 IRN 358213.6 63.13 16.09 2.25 1255474 
1999 IRN 393381.6 64.28 17 2.3 1326021 
2000 IRN 417462.8 65.34 18.04 2.34 1397947 
2001 IRN 455586.3 66.31 19.13 2.39 1493351 
2002 IRN 526080.2 67.21 20.33 2.43 1598855 
2003 IRN 582723.4 68.06 21.66 2.48 1724622 
2004 IRN 645802.6 68.89 22.94 2.53 1900415 
2005 IRN 707534.3 69.73 24.1 2.57 2117759 
2006 IRN 744798.3 70.58 24.22 2.59 2309234 
2007 IRN 815934.7 71.44 24.27 2.61 2424050 
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2008 IRN 753894.8 72.29 23.57 2.63 2553825 
2009 IRN 827563.4 73.14 24.22 2.65 2592449 
2010 IRN 844721.8 73.97 24.9 2.67 2662466 
1981 KHM 4155.64 6.64 2.62 1.52 19814.61 
1982 KHM 4137.35 6.88 2.71 1.53 19689.13 
1983 KHM 4325.17 7.21 2.85 1.54 18679.96 
1984 KHM 4527.57 7.57 3.04 1.54 18159.17 
1985 KHM 4715.52 7.92 3.23 1.55 17841.63 
1986 KHM 4921.43 8.25 3.38 1.56 17885.47 
1987 KHM 5939.65 8.57 3.48 1.57 18024.05 
1988 KHM 6649.16 8.89 3.59 1.58 18112.76 
1989 KHM 7117.58 9.2 3.69 1.59 17965.03 
1990 KHM 7112.62 9.53 3.79 1.6 18679.01 
1991 KHM 7794.88 9.87 3.87 1.61 18412.82 
1992 KHM 9770.58 10.21 3.9 1.62 18188.3 
1993 KHM 8793.11 10.54 3.92 1.63 18598.91 
1994 KHM 9810.92 10.86 3.91 1.63 18988.61 
1995 KHM 10784.77 11.17 4.92 1.64 19933.29 
1996 KHM 10265.58 11.46 4.46 1.65 20438.93 
1997 KHM 10582.13 11.73 4.44 1.66 21281.05 
1998 KHM 10232.29 11.99 4.94 1.68 22132.11 
1999 KHM 11239.2 12.22 5.56 1.69 23470.59 
2000 KHM 12434.17 12.45 5.33 1.7 25233.79 
2001 KHM 13390.52 12.65 6.32 1.71 27081.8 
2002 KHM 14250.46 12.85 6.47 1.72 29530.27 
2003 KHM 15552.71 13.02 7.02 1.74 32200.47 
2004 KHM 16648.83 13.19 7.56 1.75 35922.02 
2005 KHM 19740.06 13.36 7.7 1.76 40766.89 
2006 KHM 21817.57 13.52 6.78 1.78 46806.69 
2007 KHM 25304.06 13.67 6.81 1.8 51514.14 
2008 KHM 28082.6 13.82 6.88 1.82 56845.02 
2009 KHM 28105.8 13.98 6.91 1.84 60696 
2010 KHM 30255.13 14.14 6.95 1.86 63721.23 
1981 KWT 55362.16 1.45 0.47 1.85 71228.48 
1982 KWT 49248.95 1.51 0.52 1.88 77108.98 
1983 KWT 55639.36 1.58 0.55 1.92 80435.05 
1984 KWT 59557.48 1.66 0.59 1.96 84384.52 
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1985 KWT 53437.26 1.74 0.62 1.99 88433.84 
1986 KWT 33642.91 1.84 0.67 2.01 92481.29 
1987 KWT 40187.13 1.94 0.72 2.02 95312.52 
1988 KWT 36058.96 2.03 0.77 2.03 97058.98 
1989 KWT 41883.18 2.08 0.78 2.05 97590.58 
1990 KWT 38781.91 2.09 0.77 2.06 100399.6 
1991 KWT 17458.37 2.03 0.79 2.07 104285.3 
1992 KWT 49966.49 1.92 0.78 2.08 108018.2 
1993 KWT 65984.52 1.8 0.76 2.09 113817 
1994 KWT 68119.68 1.69 0.75 2.1 119084 
1995 KWT 72958.63 1.63 0.75 2.11 125728.3 
1996 KWT 76033.91 1.63 0.73 2.1 132338.6 
1997 KWT 72710.16 1.68 0.75 2.1 139710.2 
1998 KWT 64672.4 1.76 0.81 2.1 150234.8 
1999 KWT 72030.4 1.86 0.88 2.09 159421.1 
2000 KWT 80320.75 1.94 0.94 2.09 167306.6 
2001 KWT 70715.29 2.01 0.99 2.09 178005.1 
2002 KWT 77728.2 2.07 1.03 2.1 191422.1 
2003 KWT 93492.17 2.13 1.07 2.1 209482.3 
2004 KWT 108367.6 2.19 1.11 2.1 233864.2 
2005 KWT 129065.4 2.26 1.16 2.1 267747.4 
2006 KWT 145892.5 2.35 1.21 2.12 314843.9 
2007 KWT 159324.1 2.45 1.26 2.13 360646.3 
2008 KWT 151458.7 2.55 1.31 2.14 410967.3 
2009 KWT 161715.2 2.65 1.38 2.15 433638.1 
2010 KWT 160648.8 2.74 1.45 2.16 466606.1 
1981 MYS 91232.3 14.18 5.09 2.08 230432.7 
1982 MYS 97500.1 14.54 5.28 2.12 254290.3 
1983 MYS 103340.3 14.93 5.48 2.16 267163.7 
1984 MYS 110922 15.33 5.63 2.2 283181.3 
1985 MYS 102894.1 15.76 5.7 2.25 296915 
1986 MYS 94210.62 16.22 5.81 2.26 307533.1 
1987 MYS 100550.7 16.7 6.12 2.27 313626.4 
1988 MYS 108960.9 17.2 6.35 2.28 323965.1 
1989 MYS 117498.2 17.7 6.61 2.29 339487.3 
1990 MYS 128889.7 18.21 6.95 2.31 383212.7 
1991 MYS 142548.5 18.71 7.17 2.37 408411.2 
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1992 MYS 150137.5 19.2 7.38 2.44 436112 
1993 MYS 163692.9 19.7 7.7 2.52 480551.8 
1994 MYS 178585.2 20.21 7.91 2.58 533459.4 
1995 MYS 197885.6 20.72 7.96 2.63 603597.8 
1996 MYS 210202.5 21.25 8.74 2.66 670350.1 
1997 MYS 210381.9 21.78 8.91 2.68 748121.1 
1998 MYS 181043.6 22.32 8.92 2.71 771982.8 
1999 MYS 189879.5 22.87 9.15 2.73 787404 
2000 MYS 221636.2 23.41 9.58 2.76 819820.2 
2001 MYS 209764.6 23.96 9.65 2.78 852348.1 
2002 MYS 217577.6 24.52 9.84 2.8 881915 
2003 MYS 230749.9 25.06 10.15 2.82 909757.3 
2004 MYS 241905.8 25.59 10.24 2.85 960572.4 
2005 MYS 271350.2 26.1 10.31 2.87 1025599 
2006 MYS 265714.3 26.59 10.56 2.89 1117661 
2007 MYS 279445.2 27.05 10.83 2.91 1177070 
2008 MYS 282344.8 27.5 10.95 2.93 1231663 
2009 MYS 290673.6 27.95 11.18 2.95 1238975 
2010 MYS 307621.1 28.4 12.08 2.97 1285821 
1981 ARG 92618.52 28.56156 10.38387 2.412153 261768.6 
1982 ARG 99883.91 29.00106 10.7847 2.438919 281474.1 
1983 ARG 108402.7 29.44797 10.83968 2.465981 290357.1 
1984 ARG 114882 29.89974 11.06834 2.493343 307764.4 
1985 ARG 113272.6 30.35424 11.24098 2.521009 330177.2 
1986 ARG 127461.3 30.81098 11.14022 2.546167 361727 
1987 ARG 135104.4 31.2698 11.59448 2.567781 395305.2 
1988 ARG 143755.7 31.72913 11.76383 2.585005 436591.7 
1989 ARG 137555.4 32.18717 11.95372 2.602345 479142.1 
1990 ARG 158252.6 32.64244 12.13102 2.6198 526947.1 
1991 ARG 185560.2 33.09358 12.30065 2.628953 583590.1 
1992 ARG 214679.3 33.54002 12.36049 2.638137 661381.9 
1993 ARG 246616.8 33.98204 12.32858 2.647354 781168.7 
1994 ARG 288442.8 34.42035 12.28699 2.656603 958234.4 
1995 ARG 320582.5 34.85516 12.61838 2.665884 1214845 
1996 ARG 414441.3 35.28711 12.68769 2.670606 1596469 
1997 ARG 420021.2 35.71493 12.59156 2.675336 1589396 
1998 ARG 417425 36.13464 12.56184 2.680074 1600880 
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1999 ARG 388052.8 36.54103 12.62457 2.684821 1598920 
2000 ARG 376867.9 36.93071 12.77998 2.689576 1582510 
2001 ARG 354106.9 37.30212 12.99986 2.704452 1564938 
2002 ARG 302362.3 37.65734 11.58112 2.719411 1489627 
2003 ARG 325713.3 38.00125 12.30292 2.734452 1489342 
2004 ARG 348376.8 38.34078 13.0874 2.749576 1534501 
2005 ARG 375279.4 38.68117 13.9875 2.764784 1613895 
2006 ARG 405495.8 39.02385 14.53892 2.775471 1753550 
2007 ARG 436429 39.36807 14.61716 2.7862 1839203 
2008 ARG 457612.4 39.7143 14.89112 2.79697 1970211 
2009 ARG 468663.9 40.06247 14.666 2.807781 1964425 
2010 ARG 507308.9 40.41238 14.87144 2.818635 1988986 
1981 BRB 2588.312 0.249716 0.099076 2.413818 4502.592 
1982 BRB 2597.914 0.250809 0.096202 2.44646 4689.933 
1983 BRB 2636.925 0.252017 0.094637 2.479544 4587.74 
1984 BRB 2716.056 0.253244 0.092057 2.513075 4552.491 
1985 BRB 2535.501 0.254419 0.091088 2.547059 4555.051 
1986 BRB 2910.443 0.255532 0.095182 2.568509 4362.684 
1987 BRB 3382.064 0.256602 0.096947 2.585861 4170.916 
1988 BRB 3534.251 0.257621 0.0994 2.60333 4042 
1989 BRB 3954.864 0.258588 0.10637 2.620917 3936.281 
1990 BRB 3962.569 0.259501 0.104092 2.638622 3761.889 
1991 BRB 3967.981 0.260351 0.100251 2.653548 3614.384 
1992 BRB 4014.603 0.261136 0.09484 2.668558 3415.815 
1993 BRB 4138.058 0.261885 0.094031 2.683653 3329.807 
1994 BRB 4417.206 0.262637 0.10392 2.698834 3287.63 
1995 BRB 4606.548 0.263416 0.108155 2.7141 3292.242 
1996 BRB 5248.807 0.264237 0.11383 2.712371 3271.72 
1997 BRB 5732.145 0.265088 0.115532 2.710642 3396.468 
1998 BRB 5510.235 0.265941 0.119299 2.708915 3600.295 
1999 BRB 5841.608 0.266758 0.12256 2.707189 3818.036 
2000 BRB 6248.821 0.267511 0.126092 2.705464 3990.318 
2001 BRB 5767.457 0.268192 0.127703 2.725974 4204.601 
2002 BRB 5634.488 0.268813 0.125152 2.74664 4379.438 
2003 BRB 5995.02 0.269389 0.125694 2.767463 4570.249 
2004 BRB 5875.353 0.269947 0.1278 2.788444 4856.552 
2005 BRB 6595.396 0.270503 0.128733 2.809583 5183.266 
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2006 BRB 6573.545 0.271062 0.129675 2.817855 5594.414 
2007 BRB 6596.588 0.271618 0.130606 2.82615 5823.908 
2008 BRB 6316.529 0.27218 0.131342 2.834471 5943.26 
2009 BRB 5973.083 0.27275 0.132457 2.842815 5809.102 
2010 BRB 5592.883 0.273331 0.133192 2.851184 5675.945 
1981 BRA 607500.9 124.5884 52.43089 1.48873 1388790 
1982 BRA 623532.9 127.5147 55.07035 1.529461 1484575 
1983 BRA 615077.9 130.459 55.25616 1.571307 1504581 
1984 BRA 637068.7 133.3801 57.89331 1.614297 1554695 
1985 BRA 670433 136.2468 63.29862 1.658464 1637579 
1986 BRA 764099.1 139.0494 63.447 1.695343 1812824 
1987 BRA 789465.6 141.7913 65.34409 1.727129 1922968 
1988 BRA 792946.3 144.4704 67.23458 1.755998 1999461 
1989 BRA 814563.4 147.0887 68.75185 1.78535 2140362 
1990 BRA 794857.8 149.6502 70.29433 1.815192 2230303 
1991 BRA 844229.8 152.1469 70.81543 1.848097 2292884 
1992 BRA 870032.1 154.5821 71.0405 1.881599 2374539 
1993 BRA 937261.6 156.9858 71.44859 1.915709 2491049 
1994 BRA 1053460 159.3986 72.34636 1.950436 2620891 
1995 BRA 1223803 161.8482 73.32172 1.985793 2817312 
1996 BRA 1476778 164.3425 71.58774 2.026557 3003162 
1997 BRA 1419669 166.8692 72.04124 2.068157 3206416 
1998 BRA 1349774 169.4097 72.83769 2.110611 3433499 
1999 BRA 1294282 171.9363 73.86132 2.153937 3622159 
2000 BRA 1312780 174.4254 78.1019 2.198152 3828355 
2001 BRA 1295765 176.8771 78.65681 2.228413 4061926 
2002 BRA 1293398 179.2892 81.59315 2.25909 4278603 
2003 BRA 1277250 181.6331 82.76688 2.29019 4506663 
2004 BRA 1335168 183.8734 87.1619 2.321718 4861698 
2005 BRA 1372290 185.987 89.62329 2.353681 5298571 
2006 BRA 1434127 187.9582 91.50082 2.371999 5681476 
2007 BRA 1511350 189.7981 92.61555 2.390459 5884403 
2008 BRA 1577317 191.5432 95.61977 2.409064 6108759 
2009 BRA 1582626 193.2466 96.23127 2.427813 6093271 
2010 BRA 1668313 194.9465 99.36086 2.446708 6191473 
1981 BLZ 496.9934 0.147358 0.041077 2.568854 604.1896 
1982 BLZ 534.1152 0.151535 0.042753 2.579564 614.7786 
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1983 BLZ 530.374 0.156171 0.044526 2.590319 589.683 
1984 BLZ 531.3171 0.160991 0.046386 2.601119 585.3141 
1985 BLZ 591.2516 0.165792 0.048278 2.611964 581.6633 
1986 BLZ 679.7296 0.170504 0.050015 2.626123 590.6115 
1987 BLZ 737.2214 0.175192 0.051686 2.640359 614.0564 
1988 BLZ 776.3152 0.179952 0.053376 2.654672 662.6573 
1989 BLZ 852.662 0.184935 0.05491 2.669062 711.7502 
1990 BLZ 968.5535 0.190241 0.056664 2.683531 742.1021 
1991 BLZ 917.4441 0.195895 0.058039 2.687327 787.0673 
1992 BLZ 934.3392 0.201832 0.059456 2.691129 833.0024 
1993 BLZ 1032.739 0.207962 0.062085 2.694936 909.8768 
1994 BLZ 1117.294 0.214153 0.06243 2.698749 956.3382 
1995 BLZ 1198.635 0.220311 0.06257 2.702567 1012.756 
1996 BLZ 1061.182 0.226403 0.065025 2.710801 1048.967 
1997 BLZ 1073.188 0.232446 0.07068 2.719061 1092.195 
1998 BLZ 1107.824 0.238457 0.073345 2.727346 1141.542 
1999 BLZ 1176.588 0.244471 0.077755 2.735656 1221.29 
2000 BLZ 1428.389 0.250512 0.081757 2.743992 1338.873 
2001 BLZ 1421.168 0.256582 0.085869 2.757852 1454.445 
2002 BLZ 1559.635 0.262667 0.08472 2.771783 1542.792 
2003 BLZ 1689.895 0.26876 0.089228 2.785784 1605.511 
2004 BLZ 1762.944 0.274855 0.093851 2.799856 1685.105 
2005 BLZ 1917.55 0.280947 0.098589 2.813999 1808.974 
2006 BLZ 1887.641 0.287035 0.102234 2.821572 1940.226 
2007 BLZ 1846.393 0.293124 0.111835 2.829165 2006.195 
2008 BLZ 1715.163 0.299237 0.114465 2.836779 2146.051 
2009 BLZ 1828.508 0.305398 0.111121 2.844414 2171.903 
2010 BLZ 1898.123 0.311627 0.107571 2.852069 2163.773 
1981 COL 180131.1 27.48568 9.390363 1.894751 408638.3 
1982 COL 180698.3 28.10425 9.390166 1.917615 427018.8 
1983 COL 178898.4 28.72937 9.324455 1.940755 423139 
1984 COL 181583 29.35954 9.307465 1.964174 426930.8 
1985 COL 181470.9 29.99354 9.233417 1.987876 428735.9 
1986 COL 193513.8 30.63075 9.469743 2.007949 441215.3 
1987 COL 194925.7 31.27084 9.777388 2.028225 452398.1 
1988 COL 200198.3 31.91325 9.978737 2.048705 463795.6 
1989 COL 203452 32.55752 10.0597 2.069392 470182.1 
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1990 COL 209277.9 33.20332 11.16145 2.090289 479402.7 
1991 COL 209595.7 33.84997 12.08299 2.110694 482204.2 
1992 COL 218761.3 34.49732 12.07341 2.131298 499047.9 
1993 COL 233466.4 35.14622 12.75974 2.152104 533055.9 
1994 COL 245914 35.79797 13.55622 2.173113 572284.1 
1995 COL 255353.3 36.45334 12.89601 2.194327 612915.8 
1996 COL 252868.3 37.11262 13.42164 2.213738 638217.6 
1997 COL 257422.9 37.77505 13.24093 2.23332 666328.4 
1998 COL 251994.4 38.4391 13.44503 2.253077 687637.8 
1999 COL 236741.2 39.10265 13.89181 2.273007 691322.8 
2000 COL 240918.9 39.76417 14.46093 2.293114 715649.5 
2001 COL 242532.4 40.4226 15.18878 2.299571 731842.4 
2002 COL 243865.8 41.07814 15.19654 2.306046 756336.4 
2003 COL 250862.1 41.73191 16.16105 2.312539 784854.9 
2004 COL 262769.5 42.38571 16.48111 2.31905 851902.6 
2005 COL 275496.6 43.04056 17.15743 2.325579 926618.5 
2006 COL 293518.2 43.69654 16.71268 2.358632 1026812 
2007 COL 315074.2 44.35233 17.14114 2.392153 1093821 
2008 COL 322553.5 45.00578 17.52564 2.426152 1164279 
2009 COL 333362.9 45.65404 18.56883 2.460633 1193883 
2010 COL 344966.5 46.29484 19.40018 2.495605 1236301 
1981 CRI 16086.13 2.409385 0.78276 2.154411 25254.55 
1982 CRI 15268.9 2.477549 0.765441 2.179264 25347.82 
1983 CRI 15300.04 2.547555 0.759801 2.204403 24497.93 
1984 CRI 16338.85 2.619058 0.838311 2.229833 24637.58 
1985 CRI 16997.86 2.691778 0.847664 2.255556 24869.02 
1986 CRI 18793.42 2.765657 0.882838 2.278036 25925.32 
1987 CRI 18816.7 2.84066 0.930514 2.300739 26767.1 
1988 CRI 19049.58 2.916566 0.964535 2.323669 27629.89 
1989 CRI 20203.66 2.993136 0.993184 2.346828 28479.01 
1990 CRI 20680.23 3.07024 1.039673 2.370217 30142.75 
1991 CRI 21011.67 3.147451 1.068392 2.387267 30274.25 
1992 CRI 22949.7 3.224849 1.109146 2.404439 30990.14 
1993 CRI 24508.31 3.303412 1.152579 2.421735 32655.96 
1994 CRI 25711.1 3.384498 1.194964 2.439155 34345.09 
1995 CRI 26462.89 3.468918 1.228522 2.456701 36128.9 
1996 CRI 25635.54 3.557095 1.265267 2.475304 37191.18 
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1997 CRI 27518.31 3.648263 1.329481 2.494048 39056.89 
1998 CRI 29677.56 3.740578 1.392421 2.512934 41917.75 
1999 CRI 31722.22 3.831504 1.44321 2.531963 43884.42 
2000 CRI 32088.62 3.91918 1.540298 2.551136 45758.52 
2001 CRI 31321.5 4.002946 1.570073 2.555515 48307.22 
2002 CRI 30965.1 4.083197 1.614212 2.559901 50678.23 
2003 CRI 32206.78 4.160438 1.669978 2.562885 53242.85 
2004 CRI 33299.31 4.235605 1.688282 2.565845 56768.52 
2005 CRI 35526.26 4.309413 1.805623 2.56881 61511.86 
2006 CRI 36430.55 4.38182 1.863703 2.593063 67388.9 
2007 CRI 36756.52 4.452608 1.96469 2.617545 71622.22 
2008 CRI 36280.94 4.522124 1.999851 2.642259 76702.8 
2009 CRI 38832.59 4.59079 2.038256 2.667205 79366.87 
2010 CRI 39456.39 4.658887 2.095639 2.692388 82057.27 
1981 MEX 792184.1 70.31839 22.46125 1.902263 1328910 
1982 MEX 778447.6 71.78877 23.15573 1.934802 1418743 
1983 MEX 727722.9 73.22334 23.16451 1.967898 1374102 
1984 MEX 749426 74.6733 24.05839 2.00156 1394060 
1985 MEX 760955.4 76.17515 25.18437 2.035798 1434497 
1986 MEX 713978.6 77.74111 25.95607 2.063514 1480795 
1987 MEX 722183.3 79.35878 26.85239 2.091607 1513417 
1988 MEX 725525.3 81.01009 27.79843 2.120083 1591189 
1989 MEX 748660.2 82.66646 28.86406 2.148946 1638676 
1990 MEX 790908.6 84.3066 29.92283 2.178202 1733467 
1991 MEX 821876.6 85.9238 30.9542 2.209786 1788240 
1992 MEX 854834.9 87.52333 31.67888 2.241828 1862787 
1993 MEX 873662.3 89.1097 32.1502 2.274334 1978040 
1994 MEX 909362.7 90.69133 33.0605 2.307312 2118183 
1995 MEX 820184.8 92.27275 32.43858 2.340768 2180097 
1996 MEX 832747.7 93.85837 33.77421 2.364668 2162294 
1997 MEX 891450.7 95.44135 35.75479 2.388812 2252707 
1998 MEX 945256.6 97.00193 36.74928 2.413203 2117672 
1999 MEX 969157.2 98.51369 37.24084 2.437843 2233187 
2000 MEX 1075904 99.95959 38.05706 2.462735 2226836 
2001 MEX 1092219 101.3295 38.0968 2.501606 2058562 
2002 MEX 1092030 102.6342 38.99826 2.541091 2114463 
2003 MEX 1112693 103.9026 39.29132 2.574247 2486324 
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2004 MEX 1169663 105.176 40.64463 2.601533 2966549 
2005 MEX 1270455 106.4838 40.89969 2.629107 3202447 
2006 MEX 1306059 107.8353 42.34926 2.653079 3622274 
2007 MEX 1346272 109.2208 43.11186 2.677269 3825568 
2008 MEX 1348946 110.6272 44.13469 2.701679 3933078 
2009 MEX 1295944 112.0334 43.66449 2.726312 3959534 
2010 MEX 1347180 113.423 44.2049 2.75117 3739613 
1981 PAN 11332.71 1.998261 0.549801 2.268035 21345.58 
1982 PAN 11425.06 2.043413 0.561083 2.299966 22620.49 
1983 PAN 12230.16 2.08859 0.597345 2.332347 22023.42 
1984 PAN 12170.57 2.133947 0.613937 2.365184 21849.02 
1985 PAN 12456.7 2.179624 0.626973 2.398483 21632.49 
1986 PAN 13717.96 2.225634 0.643827 2.412827 22351.9 
1987 PAN 14777.35 2.272029 0.678314 2.427258 22872.63 
1988 PAN 13144.21 2.319035 0.654405 2.441775 22552.64 
1989 PAN 13201.56 2.366933 0.686334 2.456379 21573.33 
1990 PAN 14294.35 2.415926 0.70057 2.47107 21643.66 
1991 PAN 15867.13 2.466083 0.715144 2.509694 21533.2 
1992 PAN 17199.9 2.517356 0.781565 2.548922 21908.96 
1993 PAN 17946.07 2.569672 0.815583 2.579324 23349.95 
1994 PAN 18456.74 2.622903 0.831824 2.606398 24946.16 
1995 PAN 18376.88 2.676926 0.866658 2.633757 26835.52 
1996 PAN 19457.46 2.731717 0.867219 2.645166 28254.31 
1997 PAN 21056.7 2.787228 0.909055 2.656625 30289.13 
1998 PAN 22500.5 2.843276 0.936475 2.668133 32930.91 
1999 PAN 22757.02 2.899636 0.961403 2.679691 36128.89 
2000 PAN 24029.67 2.956126 0.940108 2.691299 38523.58 
2001 PAN 24088.18 3.012635 0.984223 2.71127 40202.49 
2002 PAN 24901.94 3.069123 1.049525 2.731389 41674.01 
2003 PAN 27156.94 3.125565 1.080523 2.751657 43760.91 
2004 PAN 27073.15 3.181969 1.13473 2.772076 47222.66 
2005 PAN 32692.54 3.238321 1.188305 2.792646 51554.94 
2006 PAN 34330.92 3.294583 1.2107 2.804769 57257.88 
2007 PAN 36906.66 3.350673 1.264 2.816945 62973.96 
2008 PAN 39091.1 3.406487 1.3338 2.829174 70478.94 
2009 PAN 39637.93 3.461901 1.440801 2.841455 74546.93 
2010 PAN 42864.64 3.51682 1.455592 2.85379 79934.1 
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1981 PRY 10947.48 3.287677 1.0053 1.953152 14265.34 
1982 PRY 11045.12 3.385626 1.0386 1.977191 15948.17 
1983 PRY 10875.2 3.487626 1.098279 2.001526 16488.61 
1984 PRY 11158.51 3.592275 1.160474 2.026161 17205.53 
1985 PRY 11565.03 3.698465 1.224883 2.051099 18032.84 
1986 PRY 11412.36 3.805813 1.291414 2.064471 19516.4 
1987 PRY 11959.58 3.914302 1.360089 2.077932 20539.58 
1988 PRY 12685.7 4.023628 1.430827 2.09148 22101.71 
1989 PRY 13008.12 4.133551 1.503563 2.105116 23078.3 
1990 PRY 14542.81 4.24386 1.578231 2.118841 25436.97 
1991 PRY 15121.23 4.354331 1.654758 2.125235 26946.29 
1992 PRY 15541.01 4.46478 1.733073 2.131649 28248.27 
1993 PRY 16325.28 4.575121 1.813144 2.138082 30227.39 
1994 PRY 17286.15 4.68532 1.894954 2.144535 32496.11 
1995 PRY 17968.13 4.795365 1.978495 2.151007 35067.49 
1996 PRY 18016.82 4.90515 2.063717 2.14977 37019.22 
1997 PRY 18526.16 5.01465 2.150605 2.148535 39360.88 
1998 PRY 19166.94 5.12405 2.236516 2.1473 41614.62 
1999 PRY 18219.32 5.233615 2.324165 2.146066 43637.71 
2000 PRY 17772.95 5.343539 2.413644 2.144833 45614.29 
2001 PRY 18644.04 5.453921 2.339126 2.204272 48151.25 
2002 PRY 19136.05 5.564709 2.259739 2.265358 50708.51 
2003 PRY 20578.48 5.675754 2.350595 2.328137 54287.54 
2004 PRY 22601.84 5.786836 2.6177 2.392656 59456.16 
2005 PRY 23094.81 5.897816 2.560612 2.458963 65109.73 
2006 PRY 23888.95 6.008597 2.5537 2.504748 70233.93 
2007 PRY 23053.24 6.119295 2.7164 2.551386 72816.2 
2008 PRY 23850.09 6.230242 2.810506 2.586114 76276.65 
2009 PRY 24305.72 6.341892 2.960843 2.618436 76157.74 
2010 PRY 27175.62 6.454548 2.918736 2.651162 78075.99 
1981 URY 24500.28 2.933904 0.920721 2.272161 74164.7 
1982 URY 22099.96 2.953118 0.904136 2.297759 76765.88 
1983 URY 19743.4 2.972284 0.919829 2.323644 72543.43 
1984 URY 19572.21 2.991478 0.927478 2.349821 71199.88 
1985 URY 19576.36 3.010766 0.9765 2.376293 70566.78 
1986 URY 22110.17 3.029948 1.020846 2.386559 70393.39 
1987 URY 24570.78 3.048955 1.090784 2.396871 71202.95 
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1988 URY 24260.02 3.068166 1.10316 2.407227 71479.23 
1989 URY 24384.78 3.08811 1.134441 2.417627 71967.98 
1990 URY 24201.19 3.109122 1.135879 2.428072 75614.73 
1991 URY 25528.95 3.13114 1.131086 2.434768 76026.98 
1992 URY 28763.91 3.153857 1.152734 2.441482 76767.2 
1993 URY 29920.86 3.177035 1.166282 2.448215 80966.44 
1994 URY 32481.9 3.200342 1.201772 2.454965 85379.69 
1995 URY 32144.22 3.223401 1.224213 2.461735 89302.05 
1996 URY 33944.24 3.246484 1.195728 2.485735 92347.36 
1997 URY 33931.4 3.269301 1.195332 2.509969 94742.51 
1998 URY 34169.87 3.290261 1.127187 2.53444 97395.95 
1999 URY 31962.74 3.30729 1.106683 2.559149 99188.88 
2000 URY 30666.82 3.319066 1.09171 2.576194 99832.19 
2001 URY 28989.13 3.32481 1.098521 2.572691 100645.3 
2002 URY 26405.86 3.325379 1.056614 2.569192 98593.21 
2003 URY 25946.85 3.323124 1.046566 2.565698 96759.38 
2004 URY 26779.92 3.321367 1.089917 2.562209 100139.5 
2005 URY 28369.6 3.322529 1.125093 2.558115 106252.8 
2006 URY 29129.95 3.327451 1.426255 2.578553 114282.8 
2007 URY 30437.32 3.335528 1.495643 2.598535 118465 
2008 URY 32479.4 3.345967 1.515947 2.618672 123398.2 
2009 URY 33070.99 3.357391 1.537261 2.638965 124253.8 
2010 URY 36357.96 3.368786 1.547124 2.659415 127328.6 
 
 
 
 
 
 
Variables      
GRGDPPCAP- the proportional rate of growth of real GDP per capita measured by the 
first-Difference of the natural log of real GDP per capita.  
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RGHC- the proportional rate of growth of the index of human capital per person 
measured by the first-Difference of the index of human capital per person.  
RGCKPCAP- the proportional rate of growth of physical capital per person measured by 
the first-Difference of physical capital per person. 
 
year country grgdppcap rghc rgckpcap 
1981 BDI 0.06 0 0.05 
1982 BDI -0.09 0 0.04 
1983 BDI -0.01 0 -0.01 
1984 BDI 0 0 0.01 
1985 BDI 0.08 0 0.01 
1986 BDI 0.06 0.01 0.03 
1987 BDI -0.04 0.01 0.02 
1988 BDI -0.07 0.01 0.02 
1989 BDI 0.05 0.01 -0.01 
1990 BDI -0.07 0.01 -0.02 
1991 BDI -0.05 0.01 -0.02 
1992 BDI -0.1 0.01 -0.01 
1993 BDI -0.04 0.01 -0.01 
1994 BDI -0.05 0.01 0 
1995 BDI -0.09 0.01 0.01 
1996 BDI -0.02 0.01 0 
1997 BDI 0.21 0.01 0.01 
1998 BDI -0.05 0.01 0.05 
1999 BDI -0.03 0.01 0.03 
2000 BDI -0.02 0.01 0.01 
2001 BDI 0.02 0.01 0.01 
2002 BDI 0 0.01 0.01 
2003 BDI 0.03 0.01 0.03 
2004 BDI 0.03 0.01 0.07 
2005 BDI -0.05 0.01 0.06 
2006 BDI -0.01 0.01 0.06 
2007 BDI -0.03 0.01 0.01 
2008 BDI 0.23 0.01 0.01 
2009 BDI -0.02 0.01 -0.01 
2010 BDI 0.01 0.01 -0.01 
1981 BEN 0.23 0.01 0.04 
147 
 
1982 BEN -0.12 0.01 0.05 
1983 BEN -0.02 0.01 -0.04 
1984 BEN 0.01 0.01 -0.04 
1985 BEN 0.03 0.01 -0.02 
1986 BEN -0.07 0.01 0.06 
1987 BEN -0.1 0.01 0.04 
1988 BEN -0.03 0.01 0.05 
1989 BEN -0.13 0.01 0.03 
1990 BEN -0.02 0.01 0.07 
1991 BEN 0.02 0.01 0.05 
1992 BEN -0.01 0.01 0.06 
1993 BEN -0.02 0.01 0.09 
1994 BEN -0.04 0.01 0.1 
1995 BEN 0.05 0.01 0.13 
1996 BEN 0 0.01 0.13 
1997 BEN 0.05 0.01 0.02 
1998 BEN 0.01 0.01 0.03 
1999 BEN 0.04 0.01 0.02 
2000 BEN 0.05 0.01 0.03 
2001 BEN 0 0.01 0.04 
2002 BEN 0 0.01 0.04 
2003 BEN 0.02 0.01 0.04 
2004 BEN -0.01 0.01 0.06 
2005 BEN -0.01 0.01 0.07 
2006 BEN 0.02 0.02 0.06 
2007 BEN 0.02 0.02 0.02 
2008 BEN -0.01 0.02 0.02 
2009 BEN -0.01 0.01 -0.01 
2010 BEN -0.02 0.01 -0.01 
1981 BWA 0.09 0.06 0.06 
1982 BWA 0.05 0.06 0.05 
1983 BWA 0.13 0.04 -0.01 
1984 BWA 0.17 0.04 0 
1985 BWA 0.12 0.04 0.02 
1986 BWA 0.1 0.03 0.06 
1987 BWA 0.04 0.03 0.05 
1988 BWA 0.06 0.03 0.08 
148 
 
1989 BWA 0.23 0.03 0.14 
1990 BWA 0.06 0.03 0.16 
1991 BWA 0.06 0.02 0.09 
1992 BWA 0.02 0.02 0.07 
1993 BWA 0.01 0.02 0.08 
1994 BWA 0.01 0.02 0.08 
1995 BWA 0.04 0.02 0.1 
1996 BWA 0.06 0.01 0.08 
1997 BWA 0.02 0.01 0.07 
1998 BWA 0.09 0.01 0.09 
1999 BWA 0.05 0.01 0.1 
2000 BWA -0.07 0.01 0.09 
2001 BWA 0.15 0.01 0.1 
2002 BWA 0.12 0.01 0.1 
2003 BWA -0.1 0.01 0.1 
2004 BWA 0.03 0.01 0.11 
2005 BWA -0.08 0.01 0.11 
2006 BWA 0.1 0.01 0.08 
2007 BWA 0.03 0.01 0.05 
2008 BWA 0.17 0.01 0.06 
2009 BWA -0.18 0.01 0.03 
2010 BWA 0.12 0.01 0.05 
1981 CAF 0.13 0.01 -0.03 
1982 CAF -0.03 0.01 -0.04 
1983 CAF -0.07 0.01 -0.09 
1984 CAF 0.04 0.01 -0.05 
1985 CAF 0.1 0.01 -0.04 
1986 CAF -0.01 0.02 0.01 
1987 CAF -0.1 0.02 -0.01 
1988 CAF 0.01 0.02 -0.02 
1989 CAF 0.02 0.02 -0.03 
1990 CAF -0.02 0.02 0 
1991 CAF -0.03 0.01 -0.03 
1992 CAF -0.06 0.01 -0.03 
1993 CAF -0.07 0.01 -0.02 
1994 CAF 0.15 0.01 -0.02 
1995 CAF -0.03 0.01 0 
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1996 CAF -0.18 0.01 -0.04 
1997 CAF 0.02 0.01 -0.03 
1998 CAF 0.03 0.01 -0.01 
1999 CAF 0.02 0.01 0 
2000 CAF 0.01 0.01 -0.01 
2001 CAF -0.01 0.01 0 
2002 CAF -0.02 0.01 0 
2003 CAF -0.08 0.01 -0.01 
2004 CAF 0 0.01 0.01 
2005 CAF 0 0.01 0.03 
2006 CAF -0.03 0 0.03 
2007 CAF 0.02 0 -0.01 
2008 CAF 0.03 0 0 
2009 CAF -0.01 0 -0.04 
2010 CAF 0 0 -0.02 
1981 CMR 0.09 0.02 -0.1 
1982 CMR 0.15 0.02 -0.06 
1983 CMR 0.1 0.02 -0.09 
1984 CMR 0.09 0.02 -0.05 
1985 CMR 0.03 0.02 -0.03 
1986 CMR -0.04 0.02 0.05 
1987 CMR -0.07 0.02 0.04 
1988 CMR -0.08 0.02 0.04 
1989 CMR -0.02 0.01 0.04 
1990 CMR -0.01 0.01 0.06 
1991 CMR -0.04 0.01 0.02 
1992 CMR -0.05 0.01 0.01 
1993 CMR -0.06 0.01 0.04 
1994 CMR -0.07 0.01 0.05 
1995 CMR 0.08 0.01 0.06 
1996 CMR 0.03 0.01 0.05 
1997 CMR -0.01 0.01 -0.01 
1998 CMR -0.01 0.01 0 
1999 CMR -0.01 0.01 0 
2000 CMR -0.02 0.01 0 
2001 CMR -0.02 0.01 0.02 
2002 CMR 0 0.01 0.02 
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2003 CMR 0 0.01 0 
2004 CMR -0.03 0.01 0.04 
2005 CMR -0.02 0.01 0.05 
2006 CMR 0.02 0.01 0.05 
2007 CMR -0.01 0.01 0.02 
2008 CMR -0.05 0.01 0.01 
2009 CMR 0.06 0.01 -0.01 
2010 CMR -0.01 0.01 0 
1981 EGY 0.16 0.03 0.15 
1982 EGY 0 0.03 0.14 
1983 EGY 0.12 0.03 0.05 
1984 EGY 0.08 0.03 0.05 
1985 EGY 0 0.03 0.04 
1986 EGY 0.01 0.02 0.09 
1987 EGY -0.01 0.02 0.08 
1988 EGY -0.04 0.01 0.08 
1989 EGY 0.08 0.01 0.11 
1990 EGY 0.11 0.01 0.18 
1991 EGY 0.14 0.01 0.09 
1992 EGY 0.14 0.01 0.11 
1993 EGY 0.09 0.01 0.16 
1994 EGY 0.12 0.01 0.19 
1995 EGY 0.16 0.01 0.22 
1996 EGY 0.16 0.02 0.3 
1997 EGY -0.02 0.02 0.04 
1998 EGY -0.03 0.02 0.07 
1999 EGY 0 0.02 0.06 
2000 EGY -0.01 0.02 0.07 
2001 EGY 0.01 0.01 0.07 
2002 EGY -0.01 0.01 0.06 
2003 EGY 0 0.01 0.05 
2004 EGY 0.01 0.01 0.08 
2005 EGY 0.02 0.01 0.1 
2006 EGY 0.01 0.01 0.1 
2007 EGY 0.05 0.01 0.08 
2008 EGY 0.07 0.01 0.08 
2009 EGY -0.01 0.01 0.03 
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2010 EGY 0.04 0.01 0.04 
1981 GHA -0.1 0.01 -0.02 
1982 GHA -0.17 0.01 -0.04 
1983 GHA -0.04 0.01 -0.1 
1984 GHA 0.08 0.01 -0.07 
1985 GHA 0.05 0.01 -0.04 
1986 GHA 0 0.01 -0.03 
1987 GHA 0.01 0.01 -0.04 
1988 GHA 0.05 0.01 -0.02 
1989 GHA -0.04 0.01 -0.02 
1990 GHA 0 0.01 0 
1991 GHA 0.05 0 -0.03 
1992 GHA -0.04 0 -0.04 
1993 GHA -0.02 0 -0.02 
1994 GHA 0.02 0 -0.01 
1995 GHA 0.01 0 -0.01 
1996 GHA -0.04 0.01 -0.02 
1997 GHA 0.11 0.01 -0.01 
1998 GHA -0.04 0.01 0 
1999 GHA 0.09 0.01 -0.02 
2000 GHA 0.12 0.01 0.03 
2001 GHA -0.09 0 0.03 
2002 GHA -0.04 0 -0.01 
2003 GHA 0.05 0 0.01 
2004 GHA 0.06 0 0.05 
2005 GHA -0.01 0 0.06 
2006 GHA -0.03 0.01 0.07 
2007 GHA 0.05 0.01 0.03 
2008 GHA 0.06 0.01 0.06 
2009 GHA 0.04 0.01 -0.02 
2010 GHA 0.08 0.01 0.03 
1981 KEN -0.01 0.02 -0.06 
1982 KEN 0 0.02 -0.06 
1983 KEN 0.02 0.02 -0.1 
1984 KEN 0.03 0.02 -0.07 
1985 KEN -0.01 0.02 -0.05 
1986 KEN 0.02 0.01 0.02 
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1987 KEN -0.03 0.01 0.02 
1988 KEN 0.01 0.01 0.03 
1989 KEN -0.03 0.01 0.03 
1990 KEN 0.01 0.01 0.09 
1991 KEN -0.01 0.01 0.02 
1992 KEN -0.06 0.01 0.02 
1993 KEN 0.03 0.01 0.04 
1994 KEN 0.11 0.01 0.06 
1995 KEN -0.06 0.01 0.08 
1996 KEN 0 0.01 0.07 
1997 KEN -0.05 0.01 -0.06 
1998 KEN -0.06 0.01 -0.05 
1999 KEN -0.05 0.01 -0.05 
2000 KEN -0.06 0.01 -0.04 
2001 KEN -0.02 0.01 -0.03 
2002 KEN -0.08 0.01 -0.04 
2003 KEN -0.07 0.01 -0.04 
2004 KEN -0.01 0.01 -0.01 
2005 KEN 0.03 0.01 0.02 
2006 KEN 0.05 0.01 0.08 
2007 KEN 0.01 0.01 0.04 
2008 KEN 0.01 0.01 0.04 
2009 KEN -0.04 0.01 0.01 
2010 KEN 0.06 0.01 0.02 
1981 MRT 0 0.01 0.02 
1982 MRT -0.11 0.01 0.01 
1983 MRT 0.01 0.01 -0.04 
1984 MRT -0.06 0.01 -0.01 
1985 MRT 0 0.01 0 
1986 MRT 0.1 0.01 0.01 
1987 MRT -0.02 0.01 0 
1988 MRT -0.07 0.01 -0.01 
1989 MRT -0.01 0.01 -0.02 
1990 MRT -0.03 0.01 -0.02 
1991 MRT -0.01 0.01 -0.03 
1992 MRT 0 0.01 -0.02 
1993 MRT 0.07 0.01 -0.01 
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1994 MRT 0.04 0.01 0 
1995 MRT -0.1 0.01 0 
1996 MRT 0.08 0.01 -0.03 
1997 MRT -0.07 0.01 -0.02 
1998 MRT 0 0.01 0 
1999 MRT 0.05 0.01 0 
2000 MRT 0.02 0.01 0 
2001 MRT -0.02 0.01 0.01 
2002 MRT 0.01 0.01 0.01 
2003 MRT 0.09 0.01 0.04 
2004 MRT 0.02 0.01 0.12 
2005 MRT 0.14 0.01 0.17 
2006 MRT 0.08 0.01 0.1 
2007 MRT -0.03 0.01 0.05 
2008 MRT 0.01 0.01 0.06 
2009 MRT 0 0.01 0.02 
2010 MRT 0.03 0.01 0.04 
1981 SDN 0.04 0.01 0.02 
1982 SDN 0.08 0.01 -0.01 
1983 SDN -0.12 0.01 -0.08 
1984 SDN -0.03 0.01 -0.08 
1985 SDN -0.02 0.01 -0.05 
1986 SDN 0.05 0.01 -0.01 
1987 SDN 0 0.01 -0.04 
1988 SDN 0.03 0.01 -0.01 
1989 SDN -0.05 0.01 -0.04 
1990 SDN 0.04 0.01 -0.01 
1991 SDN 0.03 0.01 -0.03 
1992 SDN -0.05 0.01 0.01 
1993 SDN -0.03 0.01 0.02 
1994 SDN 0.03 0.01 0.04 
1995 SDN -0.02 0.01 0.03 
1996 SDN 0.02 0.01 0.13 
1997 SDN 0.02 0.01 0.13 
1998 SDN 0.01 0.01 0.25 
1999 SDN 0.12 0.01 0.11 
2000 SDN 0.09 0.01 0.08 
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2001 SDN -0.02 0.01 0.11 
2002 SDN 0.01 0.01 0.17 
2003 SDN 0.07 0.01 0.18 
2004 SDN 0.07 0.01 0.21 
2005 SDN 0.11 0.01 0.21 
2006 SDN 0.12 0.01 0.15 
2007 SDN -0.03 0.01 0.09 
2008 SDN -0.05 0.01 0.08 
2009 SDN 0.13 0.01 0.04 
2010 SDN 0.02 0.01 0.05 
1981 BGD -0.01 0.01 0.05 
1982 BGD -0.03 0.01 0.02 
1983 BGD -0.01 0.01 -0.03 
1984 BGD 0.07 0.01 -0.01 
1985 BGD 0.02 0.01 0 
1986 BGD 0 0.01 0.07 
1987 BGD -0.02 0.01 0.04 
1988 BGD 0.02 0.01 0.03 
1989 BGD 0.08 0.01 0.03 
1990 BGD 0.02 0.01 0.05 
1991 BGD 0.01 0.02 0.02 
1992 BGD 0 0.02 0.01 
1993 BGD 0 0.02 0.05 
1994 BGD 0.03 0.02 0.05 
1995 BGD 0.03 0.02 0.06 
1996 BGD 0.01 0.02 0.06 
1997 BGD -0.05 0.02 0.02 
1998 BGD -0.05 0.02 0.04 
1999 BGD -0.06 0.02 0.05 
2000 BGD 0.01 0.02 0.05 
2001 BGD 0 0.02 0.06 
2002 BGD 0.02 0.02 0.06 
2003 BGD 0 0.02 0.07 
2004 BGD 0 0.02 0.09 
2005 BGD 0.02 0.02 0.11 
2006 BGD 0.04 0.01 0.11 
2007 BGD 0.06 0.01 0.08 
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2008 BGD 0.03 0.01 0.07 
2009 BGD 0.03 0.01 0.04 
2010 BGD 0.05 0.01 0.05 
1981 BRN -0.25 0.01 0 
1982 BRN 0.13 0.01 0.03 
1983 BRN 0.05 0.01 -0.04 
1984 BRN -0.03 0.01 -0.04 
1985 BRN -0.09 0.01 -0.02 
1986 BRN -0.2 0.01 0.01 
1987 BRN 0.03 0.01 -0.01 
1988 BRN -0.1 0.01 0.01 
1989 BRN 0.1 0.01 0.01 
1990 BRN 0.04 0.01 0.03 
1991 BRN -0.01 0.01 -0.01 
1992 BRN 0.12 0.01 0.01 
1993 BRN -0.08 0.01 0.04 
1994 BRN -0.1 0.01 0.03 
1995 BRN -0.01 0.01 0.04 
1996 BRN 0.12 0 0.08 
1997 BRN -0.13 0 0.03 
1998 BRN -0.14 0 0.02 
1999 BRN 0.07 0 0.01 
2000 BRN 0.04 0 -0.01 
2001 BRN -0.11 0 0 
2002 BRN 0.07 0 0.02 
2003 BRN 0.02 0 0.01 
2004 BRN 0.04 0 0.03 
2005 BRN 0.01 0 0.04 
2006 BRN 0.03 0 0.04 
2007 BRN -0.03 0 0.01 
2008 BRN -0.21 0 0.02 
2009 BRN 0.15 0 -0.02 
2010 BRN -0.23 0 -0.01 
1981 CHN 0.02 0.01 0.07 
1982 CHN 0.07 0.01 0.06 
1983 CHN 0.06 0.01 0.02 
1984 CHN 0.19 0.01 0.02 
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1985 CHN 0.1 0.01 0.04 
1986 CHN 0.04 0.01 0.06 
1987 CHN 0.02 0.01 0.06 
1988 CHN -0.02 0.01 0.06 
1989 CHN -0.08 0.01 0.04 
1990 CHN 0.01 0.01 0.07 
1991 CHN 0.05 0.02 0.03 
1992 CHN 0.08 0.02 0.05 
1993 CHN 0.12 0.02 0.09 
1994 CHN 0.05 0.02 0.1 
1995 CHN 0.1 0.02 0.11 
1996 CHN 0.03 0.01 0.09 
1997 CHN 0.03 0.01 0.1 
1998 CHN -0.02 0.01 0.11 
1999 CHN 0.05 0.01 0.1 
2000 CHN 0.06 0.01 0.1 
2001 CHN 0.06 0.01 0.1 
2002 CHN 0.09 0.01 0.1 
2003 CHN 0.08 0.01 0.11 
2004 CHN 0.09 0.01 0.13 
2005 CHN 0.09 0.01 0.14 
2006 CHN 0.09 0.01 0.15 
2007 CHN 0.1 0.01 0.11 
2008 CHN 0.03 0.01 0.11 
2009 CHN 0.07 0.01 0.09 
2010 CHN 0.08 0.01 0.1 
1981 IDN 0.06 0.01 0.04 
1982 IDN 0.01 0.01 0.04 
1983 IDN 0.06 0.01 -0.02 
1984 IDN 0.03 0.01 0 
1985 IDN 0 0.01 0.01 
1986 IDN 0.01 0.01 0.03 
1987 IDN 0.02 0.01 0.02 
1988 IDN 0.02 0.01 0.03 
1989 IDN 0.08 0 0.03 
1990 IDN 0.11 0 0.08 
1991 IDN 0.07 0.01 0.04 
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1992 IDN 0.05 0.01 0.03 
1993 IDN 0.05 0.01 0.05 
1994 IDN 0.06 0.01 0.06 
1995 IDN 0.08 0.01 0.08 
1996 IDN 0.06 0.01 0.07 
1997 IDN -0.01 0.01 0.11 
1998 IDN -0.25 0.01 0.05 
1999 IDN -0.01 0.01 0.05 
2000 IDN -0.06 0.01 0.07 
2001 IDN 0 0.01 0.06 
2002 IDN 0 0.01 0.07 
2003 IDN -0.01 0.01 0.07 
2004 IDN 0.06 0.01 0.1 
2005 IDN 0.05 0.01 0.12 
2006 IDN 0.03 0.01 0.09 
2007 IDN 0.03 0.01 0.06 
2008 IDN 0.09 0.01 0.06 
2009 IDN 0.03 0.01 0.02 
2010 IDN 0.05 0.01 0.04 
1981 ISR 0.04 0 0.05 
1982 ISR 0.02 0 0.04 
1983 ISR 0.03 0 0 
1984 ISR -0.02 0 0.01 
1985 ISR 0.01 0 0.02 
1986 ISR 0.08 0 0.03 
1987 ISR 0.04 0 0.03 
1988 ISR 0.02 0 0.03 
1989 ISR -0.04 0 0.02 
1990 ISR 0.06 0 0.04 
1991 ISR 0.05 0 0.04 
1992 ISR 0.05 0 0.03 
1993 ISR 0.01 0 0.05 
1994 ISR 0.04 0 0.06 
1995 ISR 0.02 0 0.07 
1996 ISR 0.03 0 0.03 
1997 ISR 0.01 0 0.03 
1998 ISR 0.03 0 0.03 
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1999 ISR 0.03 0 0.03 
2000 ISR 0.09 0 0.02 
2001 ISR -0.01 0 0.02 
2002 ISR -0.02 0 0 
2003 ISR -0.05 0 -0.05 
2004 ISR -0.02 0 -0.03 
2005 ISR -0.01 0 -0.02 
2006 ISR -0.02 0 0 
2007 ISR -0.01 0 -0.03 
2008 ISR -0.02 0 -0.02 
2009 ISR 0.01 0 -0.01 
2010 ISR 0.01 0 0 
1981 IND -0.03 0.01 -0.1 
1982 IND -0.04 0.01 -0.09 
1983 IND -0.01 0.01 -0.12 
1984 IND -0.02 0.01 -0.09 
1985 IND 0 0.01 -0.06 
1986 IND 0.03 0.01 0.04 
1987 IND 0.04 0.01 0.03 
1988 IND 0.06 0.01 0.05 
1989 IND 0.05 0.01 0.04 
1990 IND 0.04 0.01 0.1 
1991 IND -0.01 0.01 0.02 
1992 IND 0.04 0.01 0.02 
1993 IND 0.04 0.01 0.04 
1994 IND 0.05 0.01 0.05 
1995 IND 0.05 0.01 0.07 
1996 IND 0.06 0.01 0.05 
1997 IND 0.04 0.01 0.05 
1998 IND 0.05 0.01 0.06 
1999 IND 0.05 0.01 0.07 
2000 IND 0.03 0.01 0.06 
2001 IND 0.03 0.01 0.07 
2002 IND 0.03 0.01 0.07 
2003 IND 0.07 0.01 0.07 
2004 IND 0.06 0.01 0.11 
2005 IND 0.11 0.01 0.13 
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2006 IND 0.08 0.01 0.12 
2007 IND 0.07 0.01 0.09 
2008 IND 0.07 0.01 0.08 
2009 IND 0.04 0.01 0.05 
2010 IND 0.09 0.01 0.06 
1981 IRN -0.19 0.02 -0.06 
1982 IRN 0.14 0.02 -0.07 
1983 IRN -0.05 0.02 -0.09 
1984 IRN -0.1 0.02 -0.06 
1985 IRN -0.02 0.02 -0.07 
1986 IRN -0.16 0.02 0.05 
1987 IRN -0.04 0.02 0.03 
1988 IRN -0.04 0.02 0.04 
1989 IRN 0.02 0.02 0.04 
1990 IRN 0.19 0.02 0.1 
1991 IRN 0.14 0.03 0.07 
1992 IRN 0.13 0.03 0.09 
1993 IRN 0.18 0.03 0.11 
1994 IRN 0 0.03 0.11 
1995 IRN 0.04 0.03 0.12 
1996 IRN 0.14 0.02 0.13 
1997 IRN 0.02 0.02 0.03 
1998 IRN 0.01 0.02 0.04 
1999 IRN 0.08 0.02 0.04 
2000 IRN 0.04 0.02 0.04 
2001 IRN 0.07 0.02 0.05 
2002 IRN 0.13 0.02 0.05 
2003 IRN 0.09 0.02 0.06 
2004 IRN 0.09 0.02 0.08 
2005 IRN 0.08 0.02 0.1 
2006 IRN 0.04 0.01 0.07 
2007 IRN 0.08 0.01 0.04 
2008 IRN -0.09 0.01 0.04 
2009 IRN 0.08 0.01 0 
2010 IRN 0.01 0.01 0.02 
1981 KHM -0.03 0.01 -0.01 
1982 KHM -0.04 0.01 -0.04 
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1983 KHM 0 0.01 -0.1 
1984 KHM 0 0.01 -0.08 
1985 KHM 0 0.01 -0.06 
1986 KHM 0 0.01 -0.04 
1987 KHM 0.15 0.01 -0.03 
1988 KHM 0.08 0.01 -0.03 
1989 KHM 0.03 0.01 -0.04 
1990 KHM -0.04 0.01 0 
1991 KHM 0.06 0.01 -0.05 
1992 KHM 0.19 0.01 -0.05 
1993 KHM -0.14 0.01 -0.01 
1994 KHM 0.08 0.01 -0.01 
1995 KHM 0.07 0.01 0.02 
1996 KHM -0.07 0.01 0 
1997 KHM 0.01 0.01 0.02 
1998 KHM -0.06 0.01 0.02 
1999 KHM 0.07 0.01 0.04 
2000 KHM 0.08 0.01 0.05 
2001 KHM 0.06 0.01 0.05 
2002 KHM 0.05 0.01 0.07 
2003 KHM 0.07 0.01 0.07 
2004 KHM 0.06 0.01 0.1 
2005 KHM 0.16 0.01 0.11 
2006 KHM 0.09 0.01 0.13 
2007 KHM 0.14 0.01 0.08 
2008 KHM 0.09 0.01 0.09 
2009 KHM -0.01 0.01 0.05 
2010 KHM 0.06 0.01 0.04 
1981 KWT -0.3 0.02 0.04 
1982 KWT -0.16 0.02 0.03 
1983 KWT 0.08 0.02 0 
1984 KWT 0.02 0.02 0 
1985 KWT -0.16 0.02 0 
1986 KWT -0.52 0.01 -0.01 
1987 KWT 0.12 0.01 -0.02 
1988 KWT -0.15 0.01 -0.03 
1989 KWT 0.12 0.01 -0.02 
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1990 KWT -0.08 0.01 0.03 
1991 KWT -0.77 0 0.07 
1992 KWT 1.11 0 0.09 
1993 KWT 0.35 0 0.12 
1994 KWT 0.09 0 0.11 
1995 KWT 0.1 0 0.09 
1996 KWT 0.04 0 0.05 
1997 KWT -0.08 0 0.02 
1998 KWT -0.17 0 0.02 
1999 KWT 0.06 0 0.01 
2000 KWT 0.06 0 0 
2001 KWT -0.16 0 0.03 
2002 KWT 0.07 0 0.04 
2003 KWT 0.16 0 0.06 
2004 KWT 0.12 0 0.08 
2005 KWT 0.14 0 0.1 
2006 KWT 0.08 0.01 0.12 
2007 KWT 0.05 0.01 0.1 
2008 KWT -0.09 0.01 0.09 
2009 KWT 0.03 0.01 0.02 
2010 KWT -0.04 0.01 0.04 
1981 MYS 0.01 0.02 0.1 
1982 MYS 0.04 0.02 0.07 
1983 MYS 0.03 0.02 0.02 
1984 MYS 0.04 0.02 0.03 
1985 MYS -0.1 0.02 0.02 
1986 MYS -0.12 0.01 0.01 
1987 MYS 0.04 0.01 -0.01 
1988 MYS 0.05 0.01 0 
1989 MYS 0.05 0.01 0.02 
1990 MYS 0.06 0.01 0.09 
1991 MYS 0.07 0.03 0.04 
1992 MYS 0.03 0.03 0.04 
1993 MYS 0.06 0.03 0.07 
1994 MYS 0.06 0.03 0.08 
1995 MYS 0.08 0.02 0.1 
1996 MYS 0.04 0.01 0.08 
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1997 MYS -0.02 0.01 0.08 
1998 MYS -0.17 0.01 0.01 
1999 MYS 0.02 0.01 0 
2000 MYS 0.13 0.01 0.02 
2001 MYS -0.08 0.01 0.02 
2002 MYS 0.01 0.01 0.01 
2003 MYS 0.04 0.01 0.01 
2004 MYS 0.03 0.01 0.03 
2005 MYS 0.1 0.01 0.05 
2006 MYS -0.04 0.01 0.07 
2007 MYS 0.03 0.01 0.03 
2008 MYS -0.01 0.01 0.03 
2009 MYS 0.01 0.01 -0.01 
2010 MYS 0.04 0.01 0.02 
1981 ARG -0.0033 0.011035 0.081104 
1982 ARG 0.060249 0.011035 0.057309 
1983 ARG 0.066552 0.011035 0.015778 
1984 ARG 0.042828 0.011035 0.042998 
1985 ARG -0.02919 0.011035 0.055208 
1986 ARG 0.103081 0.00993 0.076325 
1987 ARG 0.043453 0.008453 0.073987 
1988 ARG 0.047485 0.006685 0.084758 
1989 ARG -0.05842 0.006685 0.078666 
1990 ARG 0.126121 0.006685 0.081058 
1991 ARG 0.145461 0.003487 0.088373 
1992 ARG 0.132366 0.003488 0.111732 
1993 ARG 0.125598 0.003487 0.153367 
1994 ARG 0.143845 0.003487 0.191485 
1995 ARG 0.09309 0.003488 0.224726 
1996 ARG 0.244475 0.00177 0.260861 
1997 ARG 0.001323 0.00177 -0.01649 
1998 ARG -0.01788 0.00177 -0.00448 
1999 ARG -0.08415 0.00177 -0.01241 
2000 ARG -0.03985 0.00177 -0.02092 
2001 ARG -0.0723 0.005516 -0.02117 
2002 ARG -0.16745 0.005516 -0.0588 
2003 ARG 0.0653 0.005516 -0.00928 
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2004 ARG 0.058372 0.005516 0.020976 
2005 ARG 0.065547 0.005516 0.041606 
2006 ARG 0.06862 0.003858 0.074172 
2007 ARG 0.064733 0.003858 0.038908 
2008 ARG 0.038641 0.003858 0.060052 
2009 ARG 0.015135 0.003858 -0.01167 
2010 ARG 0.070538 0.003858 0.003729 
1981 BRB -0.02806 0.013432 0.074354 
1982 BRB -0.00066 0.013432 0.036398 
1983 BRB 0.0101 0.013432 -0.02684 
1984 BRB 0.024711 0.013432 -0.01257 
1985 BRB -0.07342 0.013432 -0.00407 
1986 BRB 0.133549 0.008386 -0.04751 
1987 BRB 0.146002 0.006733 -0.04913 
1988 BRB 0.040052 0.006733 -0.03536 
1989 BRB 0.108698 0.006733 -0.03025 
1990 BRB -0.00158 0.006733 -0.04884 
1991 BRB -0.00191 0.005641 -0.04327 
1992 BRB 0.00867 0.005641 -0.05952 
1993 BRB 0.027424 0.005641 -0.02837 
1994 BRB 0.062414 0.005641 -0.01561 
1995 BRB 0.03901 0.005641 -0.00156 
1996 BRB 0.12741 -0.00064 -0.00937 
1997 BRB 0.084874 -0.00064 0.034205 
1998 BRB -0.0427 -0.00064 0.055067 
1999 BRB 0.055331 -0.00064 0.055653 
2000 BRB 0.064568 -0.00064 0.041316 
2001 BRB -0.0827 0.007553 0.049766 
2002 BRB -0.02564 0.007553 0.038428 
2003 BRB 0.059882 0.007553 0.040507 
2004 BRB -0.02223 0.007553 0.058692 
2005 BRB 0.113548 0.007553 0.063049 
2006 BRB -0.00538 0.00294 0.074269 
2007 BRB 0.00145 0.00294 0.038154 
2008 BRB -0.04545 0.00294 0.018219 
2009 BRB -0.058 0.00294 -0.02492 
2010 BRB -0.0679 0.00294 -0.02532 
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1981 BRA 0.015259 0.026992 0.064188 
1982 BRA 0.002832 0.026992 0.04348 
1983 BRA -0.03648 0.026992 -0.00944 
1984 BRA 0.012985 0.026992 0.01062 
1985 BRA 0.029782 0.026992 0.030675 
1986 BRA 0.110412 0.021993 0.081305 
1987 BRA 0.013132 0.018575 0.039457 
1988 BRA -0.01432 0.016577 0.02029 
1989 BRA 0.008936 0.016577 0.050136 
1990 BRA -0.04175 0.016577 0.023898 
1991 BRA 0.043716 0.017966 0.011127 
1992 BRA 0.014226 0.017965 0.019114 
1993 BRA 0.059002 0.017966 0.032471 
1994 BRA 0.101621 0.017965 0.035558 
1995 BRA 0.134632 0.017965 0.057018 
1996 BRA 0.172605 0.02032 0.048588 
1997 BRA -0.0547 0.02032 0.050231 
1998 BRA -0.0656 0.02032 0.053316 
1999 BRA -0.05678 0.02032 0.038687 
2000 BRA -0.00018 0.02032 0.040992 
2001 BRA -0.027 0.013673 0.045264 
2002 BRA -0.01537 0.013673 0.038424 
2003 BRA -0.02555 0.013673 0.038942 
2004 BRA 0.032089 0.013673 0.063572 
2005 BRA 0.015994 0.013673 0.07462 
2006 BRA 0.033532 0.007753 0.059231 
2007 BRA 0.042706 0.007753 0.025353 
2008 BRA 0.033569 0.007753 0.028266 
2009 BRA -0.00549 0.007753 -0.01139 
2010 BRA 0.04397 0.007753 0.00723 
1981 BLZ -0.12057 0.004501 0.022841 
1982 BLZ 0.044083 0.004161 -0.01058 
1983 BLZ -0.03716 0.004161 -0.07181 
1984 BLZ -0.02862 0.004161 -0.03783 
1985 BLZ 0.077497 0.004161 -0.03564 
1986 BLZ 0.111429 0.005406 -0.01276 
1987 BLZ 0.05407 0.005406 0.011805 
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1988 BLZ 0.024863 0.005406 0.049364 
1989 BLZ 0.06649 0.005406 0.044155 
1990 BLZ 0.099153 0.005406 0.013473 
1991 BLZ -0.0835 0.001414 0.02954 
1992 BLZ -0.01161 0.001414 0.026866 
1993 BLZ 0.070211 0.001414 0.058353 
1994 BLZ 0.049359 0.001414 0.020467 
1995 BLZ 0.041924 0.001414 0.02897 
1996 BLZ -0.14908 0.003042 0.007854 
1997 BLZ -0.01509 0.003042 0.014042 
1998 BLZ 0.006233 0.003042 0.01866 
1999 BLZ 0.035313 0.003042 0.04262 
2000 BLZ 0.169518 0.003042 0.067511 
2001 BLZ -0.02901 0.005039 0.058854 
2002 BLZ 0.069534 0.005039 0.035531 
2003 BLZ 0.057283 0.005039 0.016917 
2004 BLZ 0.019894 0.005039 0.025961 
2005 BLZ 0.062141 0.005039 0.049009 
2006 BLZ -0.03716 0.002688 0.048607 
2007 BLZ -0.04309 0.002688 0.012444 
2008 BLZ -0.09437 0.002688 0.04675 
2009 BLZ 0.043612 0.002688 -0.00841 
2010 BLZ 0.017174 0.002688 -0.02394 
1981 COL -0.02158 0.011995 0.038635 
1982 COL -0.01911 0.011995 0.021742 
1983 COL -0.03201 0.011995 -0.03113 
1984 COL -0.0068 0.011995 -0.01278 
1985 COL -0.02198 0.011995 -0.01715 
1986 COL 0.043231 0.010047 0.007669 
1987 COL -0.01341 0.010047 0.004348 
1988 COL 0.006354 0.010047 0.004546 
1989 COL -0.00387 0.010047 -0.00631 
1990 COL 0.008591 0.010047 -0.00022 
1991 COL -0.01777 0.009715 -0.01346 
1992 COL 0.023857 0.009715 0.015391 
1993 COL 0.046422 0.009715 0.047289 
1994 COL 0.03357 0.009715 0.052635 
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1995 COL 0.019524 0.009715 0.05045 
1996 COL -0.0277 0.008807 0.022528 
1997 COL 0.000159 0.008807 0.025412 
1998 COL -0.03874 0.008807 0.014053 
1999 COL -0.07955 0.008807 -0.01177 
2000 COL 0.000717 0.008807 0.017808 
2001 COL -0.00975 0.002812 0.005952 
2002 COL -0.0106 0.002812 0.016834 
2003 COL 0.012495 0.002812 0.021222 
2004 COL 0.030829 0.002812 0.066428 
2005 COL 0.031966 0.002812 0.068738 
2006 COL 0.048239 0.014112 0.087546 
2007 COL 0.055972 0.014112 0.048322 
2008 COL 0.008835 0.014112 0.047799 
2009 COL 0.018662 0.014112 0.010808 
2010 COL 0.020277 0.014112 0.020974 
1981 CRI -0.04082 0.01147 0.00402 
1982 CRI -0.08004 0.01147 -0.02421 
1983 CRI -0.02583 0.01147 -0.06197 
1984 CRI 0.038009 0.01147 -0.022 
1985 CRI 0.012155 0.01147 -0.01804 
1986 CRI 0.073343 0.009917 0.014521 
1987 CRI -0.02552 0.009917 0.005195 
1988 CRI -0.01407 0.009917 0.005354 
1989 CRI 0.032904 0.009917 0.004354 
1990 CRI -0.00212 0.009917 0.031343 
1991 CRI -0.00894 0.007168 -0.02048 
1992 CRI 0.063933 0.007168 -0.00092 
1993 CRI 0.041638 0.007168 0.028289 
1994 CRI 0.023661 0.007168 0.026182 
1995 CRI 0.004184 0.007168 0.025997 
1996 CRI -0.05687 0.007544 0.003877 
1997 CRI 0.045565 0.007544 0.023641 
1998 CRI 0.050551 0.007544 0.045701 
1999 CRI 0.042609 0.007544 0.021833 
2000 CRI -0.01114 0.007544 0.019194 
2001 CRI -0.04534 0.001715 0.033055 
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2002 CRI -0.03129 0.001715 0.028066 
2003 CRI 0.020576 0.001165 0.030627 
2004 CRI 0.015454 0.001155 0.046213 
2005 CRI 0.04746 0.001155 0.062973 
2006 CRI 0.008473 0.009397 0.074588 
2007 CRI -0.00712 0.009397 0.044899 
2008 CRI -0.02852 0.009397 0.053041 
2009 CRI 0.052897 0.009397 0.019072 
2010 CRI 0.001212 0.009397 0.018612 
1981 MEX 0.046645 0.016961 0.097422 
1982 MEX -0.03819 0.016961 0.044718 
1983 MEX -0.08717 0.016961 -0.05176 
1984 MEX 0.009779 0.016961 -0.00519 
1985 MEX -0.00465 0.016961 0.008681 
1986 MEX -0.08407 0.013522 0.011416 
1987 MEX -0.00917 0.013522 0.001196 
1988 MEX -0.01598 0.013522 0.029517 
1989 MEX 0.011149 0.013522 0.009167 
1990 MEX 0.035251 0.013522 0.036589 
1991 MEX 0.019407 0.014396 0.012107 
1992 MEX 0.020874 0.014396 0.022398 
1993 MEX 0.003823 0.014396 0.04207 
1994 MEX 0.022457 0.014396 0.050859 
1995 MEX -0.1205 0.014396 0.011524 
1996 MEX -0.00184 0.010159 -0.02524 
1997 MEX 0.051395 0.010159 0.024238 
1998 MEX 0.042387 0.010159 -0.07803 
1999 MEX 0.009506 0.010159 0.037648 
2000 MEX 0.089919 0.010159 -0.01742 
2001 MEX 0.001438 0.015661 -0.09219 
2002 MEX -0.01297 0.01566 0.014 
2003 MEX 0.006461 0.012964 0.149722 
2004 MEX 0.037752 0.010544 0.164413 
2005 MEX 0.070301 0.010544 0.064158 
2006 MEX 0.015027 0.009076 0.110575 
2007 MEX 0.017559 0.009076 0.041839 
2008 MEX -0.01081 0.009076 0.014921 
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2009 MEX -0.05272 0.009076 -0.00593 
2010 MEX 0.026446 0.009076 -0.06947 
1981 PAN 0.059315 0.013981 0.04556 
1982 PAN -0.01423 0.013981 0.035667 
1983 PAN 0.046229 0.013981 -0.04862 
1984 PAN -0.02637 0.013981 -0.02943 
1985 PAN 0.002059 0.013981 -0.03114 
1986 PAN 0.075558 0.005963 0.011826 
1987 PAN 0.053758 0.005963 0.002398 
1988 PAN -0.13759 0.005963 -0.03457 
1989 PAN -0.01609 0.005963 -0.06484 
1990 PAN 0.059041 0.005963 -0.01723 
1991 PAN 0.083837 0.01551 -0.02567 
1992 PAN 0.060076 0.01551 -0.00328 
1993 PAN 0.021898 0.011857 0.04313 
1994 PAN 0.007555 0.010442 0.045622 
1995 PAN -0.02472 0.010442 0.052619 
1996 PAN 0.036876 0.004323 0.031259 
1997 PAN 0.058871 0.004322 0.049426 
1998 PAN 0.046409 0.004323 0.063714 
1999 PAN -0.00829 0.004323 0.073053 
2000 PAN 0.035121 0.004323 0.044883 
2001 PAN -0.0165 0.007393 0.023723 
2002 PAN 0.014648 0.007393 0.017372 
2003 PAN 0.068464 0.007393 0.03064 
2004 PAN -0.02098 0.007393 0.058248 
2005 PAN 0.17105 0.007393 0.070219 
2006 PAN 0.031675 0.004332 0.087693 
2007 PAN 0.055464 0.004332 0.078274 
2008 PAN 0.040982 0.004332 0.096072 
2009 PAN -0.00224 0.004332 0.039979 
2010 PAN 0.062521 0.004332 0.054034 
1981 PRY 0.066425 0.012233 0.143824 
1982 PRY -0.02048 0.012233 0.082153 
1983 PRY -0.04519 0.012233 0.003644 
1984 PRY -0.00385 0.012233 0.012997 
1985 PRY 0.006651 0.012233 0.017831 
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1986 PRY -0.0419 0.006499 0.050449 
1987 PRY 0.018728 0.006499 0.022991 
1988 PRY 0.031396 0.006499 0.045754 
1989 PRY -0.00185 0.006499 0.016285 
1990 PRY 0.085186 0.006499 0.070975 
1991 PRY 0.013305 0.003013 0.031944 
1992 PRY 0.002334 0.003013 0.022138 
1993 PRY 0.024819 0.003013 0.043303 
1994 PRY 0.033389 0.003013 0.048571 
1995 PRY 0.015479 0.003013 0.052938 
1996 PRY -0.01993 -0.00057 0.031527 
1997 PRY 0.0058 -0.00057 0.039257 
1998 PRY 0.012422 -0.00057 0.034098 
1999 PRY -0.07186 -0.00057 0.026313 
2000 PRY -0.04559 -0.00057 0.023513 
2001 PRY 0.027402 0.027336 0.033679 
2002 PRY 0.005938 0.027336 0.031637 
2003 PRY 0.052913 0.027336 0.048442 
2004 PRY 0.074403 0.027336 0.071562 
2005 PRY 0.00258 0.027336 0.071838 
2006 PRY 0.015199 0.018449 0.057148 
2007 PRY -0.05387 0.018449 0.017851 
2008 PRY 0.016013 0.01352 0.02846 
2009 PRY 0.001162 0.012421 -0.01932 
2010 PRY 0.094 0.012421 0.007268 
1981 URY 0.002544 0.011203 0.077918 
1982 URY -0.10964 0.011203 0.027944 
1983 URY -0.11923 0.011202 -0.06304 
1984 URY -0.01515 0.011202 -0.02513 
1985 URY -0.00622 0.011202 -0.01536 
1986 URY 0.115364 0.004311 -0.00881 
1987 URY 0.099267 0.004311 0.005181 
1988 URY -0.01901 0.004311 -0.00241 
1989 URY -0.00135 0.004311 0.000335 
1990 URY -0.01434 0.004311 0.042649 
1991 URY 0.046354 0.002754 -0.00162 
1992 URY 0.112079 0.002754 0.00246 
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1993 URY 0.032112 0.002754 0.045935 
1994 URY 0.074818 0.002754 0.045764 
1995 URY -0.01763 0.002754 0.037737 
1996 URY 0.047351 0.009702 0.026397 
1997 URY -0.00738 0.009702 0.018602 
1998 URY 0.000613 0.009702 0.021231 
1999 URY -0.07194 0.009702 0.013079 
2000 URY -0.04494 0.006638 0.00291 
2001 URY -0.05799 -0.00136 0.006382 
2002 URY -0.09351 -0.00136 -0.02077 
2003 URY -0.01686 -0.00136 -0.0181 
2004 URY 0.032131 -0.00136 0.034865 
2005 URY 0.057316 -0.0016 0.058908 
2006 URY 0.024968 0.007958 0.071374 
2007 URY 0.041478 0.007719 0.033517 
2008 URY 0.061812 0.007719 0.037674 
2009 URY 0.014642 0.007719 0.003502 
2010 URY 0.091369 0.007719 0.021056 
 
 
